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LEWIS 4-HIGH REVERSING COLD 
STRIP MILL MADE BY LEWIS MA- 
CHINERY DIVISION OF BLAW- 
KNOX COMPANY. 100% 
WITH CUTLER- 
HAMMER MOTOR CONTROL. 


Choice of the Leaders 


























EQUIPPED 


cat ee WEIMER CON BUTLABT HT 


ONE OF COMPLETE LINE OF STONE WORKING 

PROFILE GRINDERS MADE BY PATCH-WEG- 
NER COMPANY, INC. FOR WHICH CUTLER- 
HAMMER MOTOR CONTROL IS FURNISHED 
AS STANDARD ORIGINAL EQUIPMENT. 


Good; 


There is no such thing as a bad product of any 
kind on the American market; competition is too 
severe for a poor product to exist. But there are 
degrees of merit. Some products are recognized as 
better than other products. And some few in 
every field are widely accepted as the best. Their 
makers are acknowledged leaders and their names 
have become buy-words for assured satisfaction. 
This position of commercial advantage is neither 
easily won nor held without a policy of scrupulous 
attention to every detail influencing product 









The Mark of 
Better Machines 





WATERBURY #1 HIGH SPEED 

SLOTTER MADE BY THE 
WATERBURY-FARREL FOUN- 
DRY & MACHINE CO. CUT- 
LER-HAMMER MOTOR CON.- 
TROL FURNISHED AS STAND- 
ARD ORIGINAL EQUIPMENT. 


BEDFORD GANTRY CRANE MADE BY 
BEDFORD FOUNDRY & MACHINE COM- 
PANY, INC. FULLY EQUIPPED WITH 
CUTLER-HAMMER MOTOR CONTROL. 


Pogt-*? 


performance in the user’s hands. In accepting 
this obvious fact no thinking person can fail 
to be moved by the force of the evidence that 
Cutler-Hammer Motor Control is so frequently 
and continuously the choice of the nation’s 
leading machinery manufacturers. You too will 
find it pays to insist on Cutler-Hammer Motor 
Control ......CUTLER-HAMMER, Inc., 
1310 St. Paul Avenue, Milwaukee 1, Wisconsin. 
Associate: Canadian Cutler-Hammer, Limited, 
Toronto, Ontario. 
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Irreparable loss of potential engineering achievement can result from an 
unenlightened company policy 
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An all-numeric method that offers a practical answer to developing a work- 
able drawing, parts and record numbering system 


Scanning the Field for Ideas _. 


Time delay unit — combination clutch-pulley — thermal clearance control — 
vibrational speed sensing 


Magnesium Impacts ererrre S _.By T. L. Patton 
Designing for impact extrusion, a practical production methcd for lower cost 


Instrument Gears By L. D. Martin 


Gear strength is favored by higher pressure angle, but what about other 
conditions of use? 


Hydraulic Slide-Valve Forces By James M. Nightingale 


Effect of opposing axial forces on response of servo systems 


By Paul Grodzinski 


uniform-velocity reciprocating 


Reciprocating Mechanisms 


Speciai-purpose mechanisms for 
motion 


generating 


Built-In Lighting By Robert C. Rodgers 


How to improve machine operation, efficiency and appearance by providing 
adequate illumination and indication 


Tensile Strength Ranges By Robert L. Stedfeld 


Influence of heat treatment and cold working on strength ranges of standard 
materials 


Wear Resistance By F. J. Lennon Jr. 


Designing cemented carbide parts to increase wear life of machines 


Spring-Locking Fasteners 


Design Details — Rapid assembly, simplified installation and positive locking 
of sheet and panel assemblies 


Mechanism Analysis By John A. Hrones 


A “job-shop’” approach to motion analysis, using fundamental concepts 


Stress Visualization By F. W. Kinsman 


Data Sheet — Charts for visualizing how stress varies with direction at a point 


Contemporary Design 


Double spindle grinder 128 Welding machine 173 
Telephone answering set ... 136 Message register 174 
Pressure testing machine .... 145 Special boring machine 180 
Tractor-loader 146 

Design Abstracts 
Technical journalism 284 Braking squirrel-cage motors 312 
Electronic equipment reliability 288 Facts about titanium 318 


Safety in machines Cooling electric equipment 





February, 1954 


Vol. 26—No. 2 





115 


116 


121 


124 


129 


141 


147 


163 


176 


182 


183 


191 







































wor the Ford 


Practical or Theoretical? 


Apparently the First Conference 
on Mechanisms held jointly last 
October by MACHINE DESIGN and 
Purdue was a howling success—at 
least respondents to a survey of the 
people in attendance thought so 
unanimously. A query on the type of 
program desired for the next con- 
ference brings out the interesting 
fact that most are in favor of a 
program equally divided between 
the theoretical and practical as- 
pects of mechanisms; about 55 per 
cent showed equal interest. About 
35 per cent were in favor of a 
“mostly practical” program, and 
10 per cent in favor of a “mostly 
theoretical” one. We suspect that 
the figures would be roughly the 
same for most phases of design. 
Some of the suggestions made will 
undoubtedly be incorporated into 
this year’s program and, we hope, 
will make it even better than last 
year’s. 


This Month's Cover 


Apropos of the parabolic reflec- 
tor, Fresnel lens and indicator 
jewel shown on the cover to high- 
light Bob Rodgers’ article on ma- 
chine lighting, Page 147, we were 
rather intrigued by a discussion at 
a recent SAE meeting about—and 
note this— hydraulic headlights. 
George W. Lewis of Electric Auto- 
Lite Co. had just cited the many 
places where hydraulic power is 


FONNNRNNENTUOONAEOTAETT HUTTE 


used in automobiles. One canny 
listener popped up with a very per- 
tinent comment. Hydraulic power 
may be used for many accessories, 
he said, but it’s impossible to re- 
place electric power in at least one 
place—automobile headlights. Well, 
said Mr. Lewis (more in jest than 
in earnest, we hasten to add), we’ve 
already considered the possibilities 
and have come up with one solu- 
tion. You drill a tiny hole in the 
filament of the headlight lamp, 
then force silicone fluid through it 
at 3000 psi. Result: light. When 
the method becomes practical, Mr. 
Lewis continued, we might have to 
consider changing our company 
name to Hydraulic Auto-Lite Co. 


Fits and Limits 


For many years the pros and 
cons of standards of fits, limits 
and tolerances have been hotly 
debated. Although several have ap- 
peared in tentative form, none has 
been finally adopted in this coun- 
try. Today, a new one—the ABC 
System of Limits and Fits, the 
American, British, Canadian sys- 
tem based on the older ISO stand- 
ard—is proposed as an ASA stand- 
ard for review and comment, Next 
month, to attempt to air the engi- 
neering attitude towards this and 
other fits and limits standards, we 
plan to publish a symposium of 
articles by prominent engineers on 
the standardization problem in this 
area of design. We think you'll 
find it valuable in revealing many 
of the economic and practical as- 
pects of standardization of limits 
and fits. And we hope by focusing 
attention on this vital area some 
real forward steps will be initiated. 


MTT TTA TTT TT 
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convenience when studying specific design problems 





a 


Accumulators, hydraulic, Adv. 340 

Adhesives, Adv. 6 

Aluminum and alloys, Adv. 328, 347, 
414 

Aluminum fastening methods, Adv. 
215 

Automobiles, 1954, incorporate many 
design changes, Edit. 198 


Balls, Edit. 218; Adv. 320 
Bearing materials, Adv. 341 
Bearings, ball, Adv. 11, 80, 213, 280, 
324, 331, 405, 410 
miniature, Adv. 300 
needle, Adv. 209, 317, 324 
rod-end, Adv. 418 
roller, Adv. 55, 80, 209, 213, 251, 
324, 385, 404, 410, back cover 
sleeve, Adv. 57, 203, 274, 280, 342, 
348, 388 
Bellows, Adv. 79 
Belts, conveyor, Adv. 42, 254 
in sorting machine, Edit. 208 
transmission, Adv, 42, 104, 226, 296, 
301 
Bimetals, Adv. 292 
Blowers, Edit. 217; Adv. 307 
Books, Edit. 368, 370; Adv. 222, 352, 
427 
Boring, automatic machine for, Edit. 
180 
Brakes, Adv. 277, 293 
Braking, electrodynamic, of squirrel- 
cage motors, Edit. 312 
Brass (see copper and alloys) 
Bronze (see copper and alloys) 
Brushes, cleaning, Adv. 22 
commutator, Adv. 250, 342 
Brush holders, Adv. 434 


C 


Carbon and graphite parts, Adv. 372 
Castings, centrifugal, Adv. 84, 427 
die, Adv. 76, 90 
investment, Adv. 64, 100, 265 
iron, Adv. 72 
light alloy, Adv. 282, 421 
sand, Adv. 243 
steel, Adv. 20, 356 
Seramics, Adv. 338 
Chain, conveyor, Adv. 225 
transmission, Adv. 32, 53, 73, 298, 
393 
Classified ads, Adv. 230, 379, 434 
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Cleaning, Adv. 22 
Clutches, Edit. 220, 222, 372; Adv. 
242, 267, 293, 335, 339, 361, 404, 
423, 430 
Clutch-pulley combinations, Edit. 122 
Coatings (see also finishes) 
friction-reducing, Adv. 357 
protective, Adv. 30, 258 
Cold working, effect on 
strength, Edit. 163 
Collector rings, Adv. 427 
Communication equipment, Edit. 136, 
342 
Compressors, Edit. 355; Adv. 321 
Computer components, Adv. 344 
Computers, Edit. 202 
Connectors, electric, Edit. 216, 230; 
Adv. 332, 429 
Contactors, Edit. 250; Adv. 23, 77, 
279 
Contacts, Adv. 330, 342 
Control systems, electric, Adv. inside 
front cover, 23, 92, 207, 226, 279 
hydraulic, Adv. 333, 425 
hydraulic, effect of valve forces 
on, Edit. 137 
Controls, cable, Adv. 428 
Copper and alloys, Adv. 28, 57, 113, 
341, 388, 440 
Corrosion-resistant alloys, Adv. 272 
Counters, Adv. 312, 420, 422 
improved by redesign, Edit. 174 
Couplings, shaft, Edit. 216; Adv. 25, 
65, 223. 358, 362 
Cylinders, hydraulic, Edit. 218; Adv. 
9, 89, 106, 248, 281, 291, 310, 320, 
351, 378, 387, 422, 428, 432 
pneumatic, Edit. 218; Adv. 89, 281, 
310, 320, 378, 387, 422, 428, 435 


tensile 


D 


Domestic machines, Edit. 344 

Door, adjustment access, Edit. 216 

Drafting equipment, Edit. 261, 268; 
Adv. 12, 347, 429, 430, 433 

Drawing numbering system, Edit. 116 

Drives, adjustable speed, Edit. 217, 
256; Adv. 50, 236, 277, 343, 377, 
inside back cover 


Electric equipment (see also specific 


type) 
cooling of, Edit. 332 
Blectronic equipment, increasing re- 
liability of, Edit. 288 


(Concluded on Page 10) 


Electroplating, Edit. 206, 208 

Engineering department (see Manage- 
ment or Drafting) 

Engineering progress, technical 
journalism aids, Edit. 284 

Engines, Adv. 67, 374 

Extrusion, Adv. 347 

impact, designing for, Edit. 124 


F 


Facilities, general, Adv. 13, 27, 328, 
336, 409 
Fasteners, blind, Adv. 49, 302 
bolts, nuts, screws, Edit. 220; Adv. 
16, 18, 38, 44, 49, 83, 86, 210, 269, 
302, 344, 346, 366, 380, 398 424, 
426, 428, 435 
insert, Adv. 44, 238, 244 
locking, Adv. 16, 18, 21, 49, 269, 
302, 380, 426, 435 
pawl, Edit. 220 
pin, Adv, 21, 83, 244, 389, 423 
retaining rings, Adv. 309, 424 
rivet, Adv. 44, 302, 344, 424 
spring-locking, Edit. 182 
Fastening aluminum, Adv. 215 
Feeders, Adv. 257 
Felt, Adv. 308 
Fiber, Adv. 299 
Filters, Edit. 220, 234, 252; Adv. 295 
Finishes, protective, Edit. 224; Adv. 
30 
Finishing, Edit. 356 
Fittings, conduit, Adv. 99 
Fittings, pipe, tube and hose, Edit. 
232; Adv. 46, 87, 219, 260 
Forging, Adv. 249 
impact, Adv. 376 
Forming, Adv. 270 
Friction materials, Adv. 42, 259, 403 


G 


Gages, pressure, etc., (see also Instru- 
ments) 

Gaskets, Adv. 2, 42, 60, 68, 241, 278 

Gear blanks, Adv. 384 

Gears, Adv. 17, 29, 36, 38, 61, 62, 74, 
91, 288, 332, 353, 367, 423, 431, 
434 

instrument, selecting pressure an- 

gle for, Edit. 129 

Generators, electric, Edit. 258; Adv. 


304 
Grinding, rotating workholder for, 
Edit. 128 


Gyroscope, vibrating, Edit. 123 








ROASTERS 


TYPE R thermostats give clean, positive make and 
break of circuit. Also used in range warming , , 
compartments, low-wattage water heaters, SS 
and electronic devices requiring a high ~ 
degree of temperature control. 


TYPE S thermostats feature clean, 
positive make and break. 
Electrically independent bimetal 
prevents artificial cycling for 
longer thermostat life. 
Available in adjustable and 
non-adjustable styles 
precalibrated for 

your product. 


STEVENS 


STEVENS thermostats make appliances 
perform better—longer _ | 


REFRIGERATORS 


TYPE W thermostats give snap-at 
make or break on temperature rise. i 
widely in butter-warming compartm: 
B electronic devices, rectifier fans, 0 
apparatus requiring sensitive, pre 
control of high-wattage heater lo: 








PERCOLATORS 


TYPE M thermostats have bimetal disc that gives 
quick make and break in appliance, apparatus 
and electronic applications where close contro! 
and compactness are essential. Open, hermeti- 
cally sealed, or neoprene-protected styles for 
severe dampness. 


Stevens makes the largest line of bimetal thermostats in the 
industry — several hundred styles in all. So even if you have an unusual 
design problem, check with Stevens first. Probably a standard Stevens 
thermostat will fill the bill for specifications, price and delivery —and at 
the same time insure the performance and life of your product. A-6512 


STEVENS ° ° 
manufacturing company, in¢. ‘mansrieo, o0 




















Meeting speed, control and precise per- 
formance requirements of today’s U. S. 
Tanks, Howitzers and Anti-Aircraft Guns 
is a “Natural” for Oilgear ANY-SPEED 
Fluid Power Components. 

Gunners in Sherman, Pershing and Pat- 
ton tanks experienced the advantages of 
rapid fluid power slewing and precise fluid 
power tracking of the turret and gun 360° 
in either direction. They appreciated the 
value of Oilgear fluid power that obeyed 
a light twist of the wrist. Likewise, those 
manning America’s most effective 40 mm 
anti-aircraft guns, recognized the impor- 
tance of automatic, self-synchronizing Oil- 
gear fluid power drives for rapid slewing 
and precise tracking of the carriage 360° 
in either direction and the rapid, accurate 
elevating and depressing of the gun for 
quick homing on the target and following it. 

Therefore, when today’s new combat 
vehicles with far greater fire power and 
accuracy were planned, Oilgear ANY- 
SPEED Fluid Power Drives were a “Natur- 
al” for both turret traverse and gun eleva- 
tion. They met the demands for accurate 
Control over speed ranges up to 4000:1. 
They provided unbelievably low tracking 
Speeds under precise response without 
°verrun or drift. They stayed on the target 


FLUID POWER 


for repetitive shots. No wonder, one men’s 
magazine calls the new Oilgear equipped 
M47 “the sharpest shooting tank any- 
where today.” That's why Oilgear ANY- 
SPEED fluid power drives are a “Natural” 
on the wide variety of U. S. combat 
vehicles. 

Don't you think it is time for you to look 
with wide open eyes at Oilgear Fluid Pow- 
er Pumps, Motors and Transmissions for 
your machines... to better the performance 
of an already good machine? To solve a 
seemingly “impossible” design problem? 
To synchronize machine units easily and 
economically? To weed out trouble and 
cut maintenance and down time to a sur- 
prisingly low level? Counsel with an Oil- 
gear Engineering Representative will cost 
you nothing, may benefit you greatly. THE 
OILGEAR COMPANY, 1568 W. Pierce St., 
Milwaukee 4, Wisconsin. 


“OILG 





U.S. Army Photograph 


Quick on the bull’s-eye and stay there 
WITH OILGEAR 





OILGEAR 









INDEX 


(Concluded from Page 7). 
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Handles, Adv. 360 

Heaters, Adv. 107, 430 

Heating and ventilating machines, 
Edit. 346 

Heat exchangers, Adv. 54, 94, 375 

Heat resistant alloys, Adv. 272, 316 

Heat treating, effect on _ tensile 
Strength, Edit. 163 

Hose, metallic, Adv. 412, 415, 437 

non-metallic, Adv. 26, 42, 260 

Hydraulic equipment (see also specific 
type) 

Induction heating, Adv. 383 

Inspection, Edit. 358; Adv. 426 

Instruments, Adv. 5 


Labels, Edit. 227 
Lighting, Edit. 194, 236; Adv. 69 
machine, built-in, Edit. 147 
Lubricants, Adv. 318, 338 
Lubrication equipment, Adv. 105, 221, 
234, 321, 373, 435 


M, N 


Machine lighting, built-in, designing, 
Edit. 147 
Machines, special, 

into, Edit. 300 
Machines (see specific type or proc- 
ess) 
Maintenance equipment, Edit. 348 
Magnesium and alloys, Adv. 294 
impact extrusions, designing, Edit. 
124 
Magnetic couplings, Adv. 277 
Magnetic recording, answers tele- 
phone, Edit. 136 
used in dictation machine, Edit. 204 
Management, engineering, Edit. 115, 
195, 196 
Materials, Adv. 382 
design properties of, Edit. 163 
Mechanism analysis, Edit. 183 


designing safety 


Mechanisms, intermittent motion, 
Edit. 240 
uniform-velocity reciprocating, 
Edit. 141 


Meetings, Edit. 281 
Metals (see specific type) 
Metalworking, Edit. 350 
Milling, Edit. 352 
Molding, Edit. 355, 358 
Motor bases, Edit. 222 
Motors, electric: 

fraction and integral hp, Edit. 218, 

220, 232, 247; Adv. 14, 35, 48, 

58, 82, 102, 226, 228, 264, 279, 
304, 307, 345, 359 







gearmotors, Adv. 62, 70, 432 
squirrel-cage, electrodynamic brak- 
ing of, Edit. 312 
subfractional, Edit. 216, 248, 254, 
258; Adv. 35, 82, 289 
timing, Adv. 88, 429 
Motors, hydraulic, Adv. 9, 248, 291, 
319, 336, 387, 390 
Mountings, vibration and shock, Adv. 
275, 276, 363 
Nameplates, Adv. 433 
Nickel and alloys, Adv. 66, 368 


P 


Packings, Adv. 2, 46, 60, 241, 350, 364, 
371, 428 
Pipe, Edit. 234; Adv. 219, 397 
Plant equipment, Edit. 355 
Plastics, Adv. 233, 253, 334, 354 
Plastics molding, Adv. 41, 42, 101 
Pneumatic equipment (see specific 
type) 
Potentiometers, Adv. 5 
Powder metallurgy, Adv. 42, 369 
Processing machines, Edit. 355 _ 
Pulley-clutch combination, Edit. 122 
Pulleys (see also Sheaves), Adv. 50 
electromagnetic, Edit. 206 
Pumps, Edit. 250, 355; Adv. 82, 226, 
314, 321, 408, 422 
hydraulic, Adv. 9, 56, 248, 261, 271, 
291, 319, 327, 336, 387, 390, 430 
pneumatic, Adv. 247, 387 


Reducers, speed, Adv. 62, 74, 109, 
239, 287, 404, 411 

Reels, cable and hose, Adv. 427 

Regulators, voltage, Adv. 23 

Relays, Edit. 217, 244; Adv. 23, 273, 
318, 391 

time-delay, hydraulic, Edit. 121 

Research & Development, Edit. 264, 
266, 268, 270; Adv. 227 

Rheostats, Adv. 33 

Rubber, Edit. 247; Adv. 42, 363, 407 

Rubber molding, Adv. 2, 52 


S 


Safety, designing into machines, 
Edit. 300 

Seals, Adv. 2, 60, 98, 241, 256, 371, 
392 

mechanical, Edit. 236; Adv. 2, 60, 

98, 205, 306, 392 

Screws, power, Adv. 396 

Shafts, flexible, Adv. 322 

Shapes, special, Adv. 24, 108, 347 

Sheaves (see also Pulleys), Adv. 226, 
404, 431 

Shims, Edit. 240; Adv. 266 
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Silencers, Edit. 238 

Solenoids, Adv. 311, 432 

Spindles, Adv. 365 

Spring materials, Edit. 238 

Springs, Adv. 425 

wound with negative helix angle, 

Edit. 372 

Sprockets, Adv. 32, 73, 74, 225, 298 

Stamping, Adv. 13 

Starters, motor, Adv. inside front 
cover 

Steel, Adv. 95, 224, 255, 268, 325, 402 

Steel, stainlecs, Adv. 95, 380, 439 

Stress analycis, Edit. i91 

Switches, Edit. 216, 248, 254; Adv. 69, 
114, 235, 262, 273, 311 

Swive] joints, Edit. 227; Adv. 399 


T 


Technical journalism aids engineer- 
ing progress, Edit. 284 
Tensile strength, effect of heat treat- 
ing and cold working on, Edit. 163 
Testing, Edit. 358; Adv. 34, 277 
pressure, machine, Edit. 145 
Thermal distortion compensating sys- 
tem, Edit. 122 
Thermostats, Edit. 242; Adv. 8, 370, 
400, 406 
Timers, Adv. 232, 318 
Titanium, Edit, 318 
Transformers, Adv. 252, 324 
Transmissions, variable speed, Edit 
244; Adv. 50 
compact, improve 
Edit. 146 
Tubing, Edit. 218; Adv. 111, 255, 315, 
386, 397, 401, 416, 419 


tractor-loader, 


U, V 


Universal joints, Adv. 231 
Valves, Edit. 224, 372; Adv. 219, 283, 
425 
hydraulic, Edit. 217, 374; Adv. 9, 46, 
235, 237, 248, 291, 327, 336, 387, 
395, 422, 426, 428, 431, 432 
hydraulic, how forces affect servo 
systems, Edit. 137 
pneumatic, Edit. 224; Adv. 1, 105, 
235, 237, 240, 310, 387, 422, 426, 
428, 431, 432, 435 


WwW 


Wear resistant alloys, Adv. 84, 272 
cemented carbides, Edit. 176 
Welding, Edit. 204; Adv. 394, 417 
automatic, Edit. 173 
improves rear axle, Edit. 140 
Weldments, Adv. 313, 326, 342, 413 
Wire and wire products, Edit. 222; 
Adv. 254 
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LINK-BELT PARALLEL 
SHAFT DRIVES offer 


GEARS are precision-shaved. All 

1 shafts are rigidly supported to 
preserve alignment far beyond 
rated capacity. 


ROLLER BEARINGS are used 

2 throughout. Sizes are adequate to 
handle heavy shock and overhung 
loads. 


GREASE-LUBRICATED SEALS 

3 prevent entrance of dirt and water. 
Seal housing design provides heavy 
grease collar for each input and 
output shaft. 


4 AUTOMATIC SPLASH LUBRICA- 
TION reliably supplies oil to all 
bearings, gears and pinions at all 
speeds. 


5 STURDY HOUSING is designed 
so all parts can be removed with- 
out disturbing base, which can be 
grouted in concrete. 


When you need 
high-hp speed reduction with heavy | 
shock loads, Link-Belt gives you 


everything you want in 


PARALLEL SHAFT DRIVES 


7 they withstand heavy shock loads, Link- 


seseenctaeanerShgeagnaenhnnneionihianin St SR 
: edu . 
Simultaneous engagement of several teeth assures LINK-BELT DRIVES CUT YOUR 
smooth operation and great load carrying capacity. POWER TRANSMISSION COSTS 
What's more, the elimination of power-wasting 


. . . In addition to all three types of speed reducers, 
vibration results in sharply reduced power con- Link-Belt builds variable speed drives, fluid drives, 
sumption. Other benefits include quiet operation chains, sprockets, couplings, bearings, shafting. All 
are pre-engineered for easy installation and maxi- 
mum efficiency. 


and increased efficiency. 

Link-Belt parallel shaft drives - available in 
2.84:1 to 318:1 reduction ratios, 4 to 1000 hp, 
2 to 600 output shaft rpm. Ask for Book 2519. 


LINK<@}BELT 


a STO pet 








4 

ENCLOSED GEAR DRIVES 13,408 
LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Helical Gear 
Chicago 1. To Serve — my | There Are Link-Belt Plants, Drives — ask 
Sales Offices, Stock Carrying Factory Branch Stores and Dis- for Book 2324-A Book 2247 for Book 2451 

“ tributors in All Principal Cities. Export Office: New York 7; 

| Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; 


South Africa, Springs. Representatives Throughout the World. 
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Casting of Titanium Nearing Solution 


Ages 30 to 35 Are 


Small ceramic-mold castings of commercial titanium alloys may be pos- 
sible in the near future. High reaction rate between molten titanium and 
investment materials contaminates the alloy; however, results on cast- 
ings produced by Alloy Precision Castings Co. by the frozen-mercury pat- 
tern Mercast process are said to be “encouraging.” Sv far, main attempts 
have been laboratory experiments on an aircraft latch. Production will 
be limited, however, by present nonavailability of satisfactory melting 
equipment and production-quantity procedures. 


Peak Years for Inventors 


Inventions are most likely to come from men 36 to 35 years of age, ac- 
cording to Harvey C. Lehman as quoted in Arthur D. Little Inc.’s Indus- 
trial Bulletin. Based on a study for his book, Age and Achievement, Dr. 
Lehman’s conclusions are that valuable work is produced by a creative 
thinker during most of his life and creativity declines slowly; neverthe- 
less, the peak comes early. Even Edison, who was active until has eighties, 
received 28 per cent of his patents between ages 33 to 36. Some other 
“peak” years are: mathematicians, 35 to 40, and chemists, 30 to 34, with 
most great chemical advances announced by men from 26 to 30. “Lead- 
ers,” rather than “creators” reach peaks later in life: cases cited are col- 
lege presidents, 50 to 54, and U. S. senators, 60 to 64. 


Vibration Miner Shakes Coal Loose 


A novel kind of coal-mining machine literally shakes coal loose by ham- 
mering it at just the right frequency. The Konnerth machine developed 
at U. S. Steel tumbles down coal by holding two hammers against the 
vein face and vibrating them at the critical coal-seam frequency—30 cps 
for many soft-coal seams. Each hammer, Westinghouse powered, is con- 
nected to one phase of a two-phase, 30-cycle, 30-kilowatt generator mount- 
ed on a truck for mobility. 


Tiny Balloons Stop Oil Loss 


Evaporation of oil in storage tanks can be reduced 80 to 90 per cent by 
tiny plastic balloons which form a floating “cover.” The balloons—called 
Microballoons by Standard Oil of Ohio who developed them—are actually 
tiny bubbles of Bakelite phenolic plastic 0.0002 to 0.0036-inch in diameter 
and filled with inert nitrogen gas. In tests, the Microballoon foam has 
floated for more than two years without deterioration. 


“Surface-Barrier"” Transistors Operate at High Frequencies 





Manufactured by a unique method, new “Surface-Barrier” transistors de- 
veloped by Philco operate at frequencies 10 to 100 times as high as ob- 
tainable with older alloy-junction transistors. Additionally, the new units 
operate on so little power that a portable military communications receiver 
as small as a pack of cigarettes and powered solely by two flashlight cells 
is said to be entirely practical in frequency ranges up to 70 megacycles. 
Production control and mechanical precision of the manufacturing proc- 
ess are very high. Two tiny streams of liquid indium salt are directed 
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OSTUCO 
TUBING 
Is versatile! 





There’s practically no limit 
to the things OSTUCO can do 
with Seamless and Electric 
Welded Steel Tubing to help 
you produce lighter, stronger, better looking 
products at lower cost. Only a few of the op- 
erations are shown above. 

Newly expanded and modernized facilities 
for manufacturing, forging, and fabricating 
tubing, all in one plant — plus our own steel 
source as a member of the Copperweld family 











From Your Blueprint . . . to Your Product 





OSTUCO 
TUBING 
Is versatile! 


OSTUCO 
TUBING 
is versatile! 


OSTUCO 
TUBING 
is versatile! 


—speed deliveries, assure highest quality and 
save you money. 

Tubing is our business, not a side line. 
OsTUCO’s unique “Single Source” operation, 
with unified production control, eliminates 
shipments from one location to another... 
greatly reduces rejects... prevents errors... 
puts an end to buck passing and red tape. You 
write one order, get one bill, and responsibility 
is clearly fixed. Write for informative catalog, 
“Ostuco Tubing.” 


OHIO SEAMLESS TUBE DIVISION 
of Copperweld Steel Company 
Manufacturers and Fabricators of Seamless and Electric Welded Steel Tubing 
Plant and General Offices: SHELBY, OHIO 
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QsTUCO 


SALES OFFICES: Birmingham, P. O. Box 2021 * Chicago, Civic Opera Bidg., 20 N. Wacker Or, * Cleveland, 1328 
Citizens Bidg. * Dayton, 511 Salem Ave. * Detroit, 520 W. Eight Mile Rd., Ferndale * Houston, 6833 Avenue W, 
Central Park * Los Angeles, Suite 300-170 So. Beverly Drive, Beverly Hills * Moline, 617 15th St. * New York, 
70 East 45th St. © Philadelphia, 2004 Packard Bidg., 15th & Chestnut © Pittsburgh, 1206 Pinewood Drive 
St. Louis, 1230 North Main St. * Seattle, 3104 Smith Tower © Syracuse, 2350 Bellevue Ave. * Tulso, 245 
Kennedy Bidg. * Wichita, 622 E. Third St. © Canadian Representative: Railway & Power Corp., Ltd. 
EXPORT: COPPERWELD STEEL INTERNATIONAL COMPANY, 117 Liberty Street, New York 6, N. Y. 
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at opposite sides of a tiny slab of germanium. Electric current is passed 
through the streams to etch the germanium. When desired thickness— 
down to 0.0001-inch—is reached, the current is reversed so that indium 
is electroplated on the germanium. Tolerances of 0.00001-inch are said 
to be possible on thickness. 


Rats Feed On Tasty Plastic 


One problem with some plastics is that they prove unusually appetizing to 
rodents; consequently one of the standard tests is to serve a meal of de- 
licious, tasty plastic to hungry rats. As described by Minneapolis-Honey- 
well technicians, the test consists merely of giving two rats one good rat 
meal a day, plus after-dinner plastic to gnaw on. Two other rats get 
short rations but are allowed to stuff themselves on all the plastic they 
care to eat. To top it off, one rat from each group dines in style—he gets 
his food served right on a plastic “plate.” If the rats turn gourmand 
and show a proclivity for plastic, a nasty repellent is mixed in—a ratty 
trick on the rats. 


New Grease Has Wide Temperature Range 


Said to be effective in climatic extremes encountered in desert to arctic 
regions, a new grease developed by the Texas Co. could eliminate the prob- 
lem of handling and storing greases tailored for specific ambient tem- 
peratures. The grease can lubricate vehicle bearings in temperature ex- 
tremes ranging from — 65 to 125 F. 





TV Receiver Shows Two Pictures on Same Screen 


Two television programs can be shown simultaneously to the same audi- 
ence on the same screen with the new Duoscopic receiver announced by 
Allen B. Du Mont Laboratories Inc. Polaroid glasses are used to separate 
the two polarized pictures; either program can be viewed merely by re- 
versing the glasses. Individual earpieces and remote-controlled audio 
units enable each viewer to hear either channel. 


Largest Rotating Electric Machines Ever Built 


Generators for the McNary Dam will be the largest rotating electrical ma- 
chines ever built. Thrust bearings which will support the generator and 
hydraulic turbine will carry a load of 4 million pounds. Contracts for the 
equipment have already been awarded by the U. S. government to the Eng- 
lish Electric Co., although General Electric, lowest domestic bidder, is con- 
testing the award. 


Delayed-Action Switch Keeps Auto Lights On 


To light a driver’s path after he leaves his car, a delayed action switch 
produced by Edco International Inc. keeps the headlights, parking lights 
or taillight on for a maximum of 11% minutes. Screw adjustment permits 
the turn-off time to be varied up to the maximum. 


Giant Sphere for Atomic Sub Engine Completed 


The giant steel sphere at West Mihon, N. Y., which will be used for test- 
ing experimental submarine atomic power plants, has been completed. The 
big globe, designed to shield the surrounding population in the remote 
| event that all the reactor’s safety controls fail simultaneously, is 225 
feet in diameter and contains 5.4 million cubic feet of free space. Its thick 

skin is composed of 682 one-inch thick, 6-ton steel plates welded together. 
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The Rise and Fall of an Engineer 


EORGE was a brilliant engineer. His de- 

signs were characterized by a simplicity 

and directness of approach which earned 
the admiration of his more pedestrian colleagues. 
They were the outcome of a native ability not far 
short of genius coupled with keenness of percep- 
tion and a single-minded dedication to the job at 
hand. 

These qualities of the mind were supplemented 
by a well-rounded personality and a liking for 
people which prompted his classmates to vote him 
“most likely to succeed.” They were right. A 
couple of years ago the vice president of engineer- 
ing retired, and the management of his company 
appointed George, still in his thirties, to that key 
position. Last month the president died sudden- 
ly and George got the job, having demonstrated 
that the problems of management were a push- 
over for his talents. 

A success story in the American tradition, you 
will say. George has achieved a goal which repre- 
sents the height of ambition for many an aspiring 
engineer. 

But what of that fertile brain, just about lim- 
bered up and beginning to acquire some wisdom, 
experience and judgment to temper the flashes 
of brilliance? What contributions could that mind 
make to the advancement of engineering in the 
next thirty years if only its owner didn’t have to 
shuffle papers behind a desk or sit in conferences 
all day? George’s singleness of purpose will not 
permit him to divert time and attention away 
from his present responsibilities. As a result the 
company—and the nation too—has lost possible 
engineering ideas, inventions, developments, ana- 
lyses of untold importance and value while George 
himself, although by no means unhappy, feels 
slightly frustrated through a sense of unfulfilled 
destiny. 

But suppose George had not been offered, or 
had refused, that promotion two years ago? Un- 





der present policy, what else could his company 
have done to reward his efforts by improving his 
status—prestigewise and salarywise—that would 
not also have given him supervisory responsibilities 
tending to distract his mind from the functions 
which it is so uniquely fitted to perform? 

Seemingly social and economic status will con- 
tinue to be the criterion of success in America. 
So, if we are to make the most of our potential 
in engineering and technology, management must 
accept some startling new concepts in relation to 
engineers. The prestige of an engineer, as a work- 
ing engineer rather than as an engineering execu- 
tive, will have to be greatly enhanced. More 
startling, management must recognize the principle 
that some working engineers are worth more to 
the company than their supervisors, and should 
pay them accordingly. Indiscriminate advance- 
ment of all engineers is neither necessary nor de- 
sirable, but outstanding engineering achievement 
for itself alone can and should merit a status— 
social and financial—comparable to that of a high 
company official, quite apart from any supervisory 
responsibilities. 

George is still proud to call himself an engi- 
neer. He will probably be elected president of 
his professional engineering society one day and 
will acquire a national reputation. The restless 
urge to apply his mind to tough engineering prob- 
lems will become submerged in the day-to-day ac- 
tivities of an important man of affairs and he will 
enjoy his fame and fortune. But our generation 
will have suffered an irreparable loss of potential 
engineering achievement which an enlightened man- 
agement policy could have saved. Must it be 
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A good workable drawing, parts 
and records numbering system is a 
must. The all-numeric method dis- 
cussed in this article offers a prac- 
tical answer regardless of the size 
of the manufacturing organization 


By James F. Foley 


Director of Products and Methods Research 


Remington Rand Inc. 
New York 


records, parts, or drawing numbering sys- 

tem: whatever the scheme chosen, however 
it be adapted to particular or unusual circum- 
stances, it must serve the needs of an entire man- 
ufacturing operation. From president to stock 
boy, from design engineer to assembly line fore- 
man, the identification system must be everyone’s 
practical tool for daily work, and be uniformly 
clear and accurate, Fig. 1. 

This statement sounds somewhat platitudinous. 
The truth of the matter is that the establishment 
of a numbering system is often so complex an un- 
dertaking that the easy out is to set one up to fit 
the needs of a major plant activity, such as inven- 


QO: basic rule governs the structure of any 
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tory and purchasing, and let other departments 
make the best of the result. Under these circum- 
stances, it is usually only a matter of time before 
confusion, misinterpretations, and the resulting er- 
rors in purchasing, inventory, and intraplant tran- 
sit of material reach serious proportions, 

Every design engineer fully appreciates the role 
played by compromise in the perfection of a prod- 
uct or process. Ideals, the intractable laws of 
physics and chemistry, economic factors, and prac- 
tical considerations must be juggled until the best 
possible end result has been achieved. 

The design of a numbering system is no excep- 
tion. In setting one up, the natural desire for 
short, uncomplicated identification numbers must 


MACHINE DESIGN—February 1954 








cet ect ea mine ce 


nee a atte 








a 
= a 


ee 
w 
aed bee RoR 


12100 — Straight 12100 — Spur 


KE ig MS 


nd ‘ 
og 
nna os 
IN i Zi 
} 12400-Bevel 


NB y 
OX 


12200—Helical 


12200— Angular 12300— Herringbone 


hi, 


12400— Straight 
12500 — Spiral 
12600— Zerol 


(12700- Spur 
12800 — Helical 

y, 12900 — Herringbone 

13000 — Straight bevel 

13100 — Spiral bevel 

13200 — Zero! bevel 

Neu 


12700— Annulor 


WXWXE [PF 


13300- Worm wheel 
13400- Worm 
13500- Hindley worm 
13300 
Miscellaneous 13600- Rack 
iii 1370 0— Sprocket 





13820 —Block 
13840- Roller 
13860- Bushing 


WAV yak 
a \ Ns 
\ 13800 


= Chain transmission 





Fig. 1—A uniformly clear 
and accurate identifica- 


tion system is a necessary 


practical tool in eco- Fig. 2—Example of an all-numeric 


nomical § manufacturing 


numbering system breakdown for gears 





often be balanced against parts inventories run- 
ning to a hundred thousand items or better. A 
numbering key most convenient to production con- 
trol is not always suited to efficient stockroom pro- 
cedures. 

The advantage of groupings and descriptive sub- 
groupings so that anyone knows immediately that 
124576 represents a type of half-inch bolt can be 
carried only so far, before such weird and clumsy 
labels as 12-4576-A51-0066-R.1 create absurd tan- 
gles, and personnel go back to writing out requisi- 
tions reading “One hundred half by six brass bolts 
to fit the transmission on this year’s DeLuxe 
Coupe!” 

Though this example is drawn from the giant 
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structure of automotive manufacture, the same 
confusions and problems exist in small and middle- 
size organizations on a lesser scale, but with po- 
tentially equally disastrous result to operating ef- 
ficiency. 


Developing the Basic System: What is the an- 
swer? Obviously, since circumstances vary radi- 
cally from one industry to another and even from 
one similar operation to another, it is not possible 
to create a reasonably short handbook of number- 
ing techniques that will provide an answer for 
every detailed situation. However, certain basic 
principles have acquired validity in the course of 
time, and provide a sound foundation on which to 
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build a system. 

First of all, standardization of nomenclature and 
description is an absolute must. All parts and 
basic assemblies, if conditions warrant, of a single 
generic classification are assigned the same stand- 
ard name and the specifications of all parts having 
the same name will list the same characteristics in 
the same order. For example, the common subject 
“gears”: the first subgroup might list the type or 
application (spur, helical, bevel, reduction); the 
next, tooth form, pitch, number of teeth, or metal. 

From this standard classification as a starting 
point, ignoring for the purposes of this article the 
benefits in terms of uniform terminology through- 
out a plant, an all-numeric numbering system may 
be set up. 

There have been several basic systems devised, 
beginning with the simple sequential—assigning 








numbers serially, starting from 1, to each part as 
it is added to a manufacturing operation. A more 
ambitious system, the mnemonic, is in common use 
but breaks down once large numbers of items be- 
come involved. A simple example would be SCR6326 
(for SCRew, 6-32, 6 inches long). It is evident 
that, even if three and four letters are used, SCR 
can be taken to mean “screw,” “screen,” or “screw- 
driver;”” moreover, a stockroom order eventually 
takes on the appearance of alphabet soup when 
turnover of items becomes sizeable. 

A third and specialized system is in use in air- 
craft manufacture, where the total of individual 
parts in one finished plane runs to huge figures. A 
part is related to a particular assembly in which 
it may be used. This is simple in theory but breeds 
confusion when a specific size of rivet, machine 
screw, or ball bearing may be incorporated into 


Fig. 3—Basic form for 
classifyin fs to es- 
tablish the Senta part 
number for all gears of 
the same specification re- 
gatdless of manufac- 
turer’s part number 
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fifteen different and unrelated assemblies. Identi- 
fication numbers become very long and complex, an 
evil tolerated only because it is wholly inevitable, 
and because the system essentially satisfies the 
needs of the industry. 


An All-Numeric System: The all-numeric system, 
on the other hand, is not complicated, is flexible, 
and offers the advantage of ample expansion room 
while retaining a logical pattern and keeping the 
length of idencification numbers within reasonable 
bounds. 

Starting with a standardized nomenclature clas- 
sification scheme each major category is assigned a 
basic number, made as large as the scope of the 
operation demands. Thus, “gears” might be as- 
signed the 12000 series. The first subclassification, 
“straight,” might run from 12100 on; then “angu- 


Fig. 4 —Typical page 
from a manual on stand- 
ardized nomenclature 
classification—a necessity 
for a workable all-nu- 
meric numbering system 
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DRAWING NUMBERING SYSTEM 


lar” —12200, and ‘“‘bevel”—12400 and so on, Fig. 2. 

In the same vein, with angular helical gears 
starting from 12200, angular herringbone gears 
would carry 12300. These brief examples will es- 
tablish the pattern of the all-numeric system, and 
a particular company’s needs will dictate the num- 
ber of digits required to provide sufficient scope, 
and the size of the gaps left in the sequences for 
future expansion, Fig. 3. 

At this point, many an engineer will insist that 
his firm has had just such a system in use for 
years, that it’s ridiculously simple, and that he 
hasn’t learned anything new. The point is that 
the simple all-numeric numbering system is no bet- 
ter than the standardized nomenclature classifica- 











tion underlying it, Fig. 4. To retain good order, 
and make such a system easily applicable to the 
needs of every department within a manufacturing 
organization, that standardization should be per- 
formed, agreed upon all around, printed and dis- 
tributed to all concerned in the form of an oper- 
ating manual, and strictly enforced—both in obser- 
vation of existing numbers, and correct assignment 
of new ones. The theorem has just been stated in 
one sentence, but the practical application is no 
small matter. 

Beyond the basic principles outlined earlier, a 
numbering system is governed by the peculiarities 
of the operation in question. The actual establish- 
ment of the system is far from being a one-man job, 
and the much-maligned, often mishandled commit- 
tee system is necessary. Representatives covering 
company policy, research, engineering, production, 
quality control, maintenance, inventory and pur- 
chasing, and possibly sales should work as a team 
to bring about the basic standardization. 

This does not mean setting up a committee that 
promptly appoints some unfortunate junior mem- 
ber to tackle the dirty work, meeting at the bitter 
end to hear and applaud his report. Only if the 
system is worked out as a co-operative plan, with 
any necessary compromises thrashed out to the 
satisfaction of the departments concerned, will the 
system be worth a tinker’s dam in terms of error- 
prevention, smooth operation, and cash savings. In 
some cases, considerations of time or complexity 
dictate the retaining of an outside firm of special- 
ists, whose great virtues are the bringing of wider 
experience to knotty problems, and the installation 
of a new system without the interruption of nor- 
mal routines. 

The general principles of the all-numeric stand- 
ard classification system outlined in this article 
apply equally well to engineering drawing number- 
ing. The soundest plan is to use the same system 
for parts and drawings, applying the same identi- 
fication number to a given drawing as is used for 
the corresponding part or basic assembly, Extra 
classifications must, of course, be provided for ma- 
jor subassemblies and completed units, and may 
be integrated with the standardization of nomen- 
clature. 

The only supplemental information that need be 
keyed is the physical size of a print, and the stand- 
ard alphabetical prefixes in common use should be 
retained (A, B, C, etc., for common sizes). Re- 
visions, when minor, may be indicated by the tra- 
ditional “Rev.1” or simply “R.1.” but should war- 
rant a new assignment of both part and print num- 
ber if changes are appreciable. 


Permanent Records: More and more the problem 
of permanent retention of documents and engineer- 
ing drawings is being solved by the use of micro- 
film. The ability of modern equipment to cram 
thousands of images into small rolls of film with no 
loss of detail, and to do so quickly and inexpensive- 
ly has sold many firms on periodic filming of rec- 
ord and drawing accumulations as a routine pro- 
cedure. A 16mm film is generally used for docu- 
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ments, 35mm for prints and drawings. The U. S. 
Bureau of Standards rates safety film as having a 
life at least equal to best rag paper, with the ad- 
vantageous properties of nonself-combustion and 
slow burning when exposed to naked flame. It is 
consequently perfectly safe to film old drawings 
(having them available for much quicker reference 
than with physical storage systems) and destroy 
the originals. Duplicate films being housed in such 
safe places as vaults, there is no need to fear fire 
or theft. 

Though some firms prefer to buy their own 
equipment, most find that contracting for on-prem- 
ises filming by companies specializing in microfilm- 
ing is both satisfactory and economical. In either 
case, there is no need for a drawing or document 
to leave its “home”’ office. 





They Say... 


“Anyone who exhibits lack of knowledge of or- 
dinary laws of physics is thrown out of our coun- 
cils as untrustworthy. If a fellow in our shop talks 
about increasing the power of a lathe by putting 
in some gears to increase the horsepower, we recog- 
nize that he doesn’t know the difference between 
pounds of force and horsepower. Consequently his 
chatter is disregarded as that of an ignoramus in 
that field. But when people, often high in political 
and even business and academic life, give out opin- 
ions on economics, and more particularly on mone- 
tary economics, displaying lack of fundamental 
knowledge or deliberate intellectual dishonesty in 
those fields, unfortunately they are often listened 
to gravely without being given a horselaugh or even 
a skeptical smile. The money illusion can play 
tricks for a while, but is no more sound than a 
collection of gears to make a perpetual motion ma- 
chine.”—PHILIP M. MCKENNA, president, Kenna- 
metal Inc. 





Correction 


In the article “Designing Electroformed Parts,” 
September, Page 124, the figures opposite High 
speed cyanide under Copper in TABLE 2 belong in 
the corresponding positions opposite Silver, High 
concentration, high-speed cyanide. Rockwell 15W 
corresponds to the VPN hardness of 60-90. 





Credit for the item titled “Pivoted-Shoe Bear- 
ings for Piston Pumps” (MACHINE DESIGN, Oct., 
1953, Page 197) was inadvertently omitted. This 
item was abstracted from an article by R. H. 
Marvin which appeared in the July, 1953, Journal 
of the Franklin Institute. 
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load relays is accomplished 

hydraulically with a novel 

sealed-in unit. A develop- 

ment of Heinemann Elec- 

tric Co., the design elimi- 
nates conventional thermal ele- 
ments and resets immediately as 
soon as the circuit fault is cor- 
rected. 

When an overload occurs, a 
spring-loaded movable iron core in 
a nonmagnetic tube filled with sili- 
cone liquid is actuated by a sol- 
enoid coil and travels toward the 
end of the tube to complete a mag- 
netic circuit for operating the re- 
lay armature. Liquid resistance 
slows down core travel, providing 
a time delay to prevent nuisance 
power interruptions due to harm- 
less momentary overloads. Dura- 
i tion of time delay is inversely pro- 
: portional to the overload current; 
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j on high overloads the magnetic 
Zee — # force developed actuates the arma- 
A i | ture before the core reaches the 
Nn = a \je ) end of the tube. 
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Comsination CLUTCH-PULLEY de- 
sign developed by V-Belt Clutch Co. offers 
the advantages of both units in a single 
mounted assembly. The Ball-lok clutch 
can be engaged, released, or slipped with- 
out interrupting belt motion and has a 
rated power capacity equal to regular pul- 
leys of the same size. Clutching action is 
provided by a split pulley having a mov- 
able flange controlled through a sliding 
sleeve. Engagement is facilitated by ball 
keys which lock the movable flange in po- 
sition. With the clutch disengaged the 
belt rides freely on an idler bearing at the 
bottom of the belt groove. Smooth load 
pickup and release are provided by the de- 
sign which can be manual or power op- 
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P RECISION CONTROL of running clear- 
ance between rotating and stationary ma- 
chine elements subject to thermal distor- 
tion is obtained automatically with a sys- 
tem developed by Professor Arthur Kan- 
trowitz* of Cornell University. Experi- 
mental results with rotor and stator disk 
assemblies indicate that clearances can be 
readily held to within a few ten thou- 
sandths in the presence of distortions run- 
ning up to 0.035-inch. Corrective motion 
is applied to the stator disk by the thermal 
expansion of tubular mounting struts. 
Temperature of the struts is controlled au- 


*Complete design details are available upon request. 


Rotor Distortion (in.) 


tomatically by hot gas flowing through the 
tubes at a rate regulated, as in an air 
gage, by the magnitude of the clearance 
between the rotor and stator disk. Practi- : 
cal application of the system is limited to , 
compensation of slow distortion rates such ; 
as those due to thermal distortion. In the 

experimental model used to verify the de- 

sign procedure, three '%-inch OD brass 

tubular struts were employed to support 
the stator disk and hot gases were used to ' 
control the tube expansion. A reverse effect 
could, of course, be obtained with gases . 
cooler than the struts. 
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V wrationa SPEED SENSING 
in a unique new gyroscope design 
eliminates troublesome friction effects 
common to conventional angular-rate 
gimbal type units and increases sta- 
bility and sensitivity of response to 
rate variations. Developed by Sperry 
Gyroscope Co., the Gyrotron vibra- 
tory rate gyro is based on a principle, 
first discovered by Foucault in 1850, 
analagous to that used by insects to 
maintain balance in flight. Sensing 
element of the device is a continuously 
vibrating tuning fork. Rotation of 
the fork body produces torsional 
oscillations in the heel of the fork 
which vary in amplitude in response 
to different rates of turn. Compari- 
son of these oscillations to the vibre 
tions of the tuning fork tines by elec- 
trical means provides a reference 
signal which is an accurate measure 
of both rate and direction of turn. 

In operation, rate of turn is meas- 
ured by a vane, located at the heel 
of the fork, which oscillates between 
two magnetic pickup coils, the oscilla- 
tion amplitude increasing as the rate 
of turn increases. Direction of turn 
is determined from the torsional oscil- 
lations and the vibration of the fork 
tines which differ in phase by 180 
degrees for clockwise and counter- 
clockwise rotation. Although still un- 
der development, the new design 
offers 2 wide variety of possibilities 
in the field of angular rate measure- 
ment. Construction of the unit can be 
readily adapted to subminiaturization 
with the smallest ultimate size de- 
pendent primarily on manufacturing 
limitations. Angular rate measure- 
ments over a range of one million 
to one can be achieved with high ac- 
curacy and response tines in the 
order of 0.005-second and less are 
possible. In addition, the design elim- 
inates the need for bearings and mini- 
mizes the number of moving parts, 
providing a rugged assembly which 
simplifies maintenance and reduces 
power requirements. 
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MAGNESIUM IMPACTS 
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AGNESIUM impact extrusions are relatively 
M ice to the design engineer but increasing 
use is being made of the combined advan- 
tages of magnesium and the impact extrusion 
process. In designing for lower costs, this process 
should not be overlooked and today magnesium 
offers new opportunities. 
Impact extrusion should be considered for sym- 
metrically shaped tubular parts when the follow- 
ing requirements are to be met: 


1. The length-to-diameter ratio of the part ranges 
from 2-to-1 to as high as 15-to-1. 

2. The bottom thickness differs from the wall 
thickness of the part. 

3. Irregular profiles or ribs, flanges, bosses, etc., 
are required. 

4. Smooth surfaces and good dimensional toler- 
ances are desired. 

5. Sharp corner radii are necessary. 


Some possibilities of design with this method are 
illustrated in Fig. 1. 


Magnesium and Impact Extrusion: Magnesium 
itself offers many advantages such as light weight 
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(one-third lighter.than aluminum), excellent re- 
sistance to many organic chemicals, oils, and alka- 
line solutions, good electrical conductivity, and 
availability. In looking back over the history of 
magnesium development, one needs only to note 
the price of magnesium ingot compared with other 
base metal prices to recognize that rapid techno- 
logical advances have been made and that avail- 
ability will play an important part in the use of 
magnesium in the future. As other metals are 
forced to lower grade ore sources, magnesium, 
which is available from inexhaustible sources like 
sea water, will take a more prominent place in 
design engineer’s specifications. 

Comparison of different metals shows that this 
high-speed, low-cost production operation taken 
together with lightweight, high-strength magnesi- 
um makes a desirable combination. One simple but 
outstanding example of this combination may be 
seen in Fig. 2. The small bracket shown in the 
picture was first designed to be blanked from sheet 
stock, flanges formed, corners welded, stress re- 
lieved, and sanded smooth. This same part made 
as an impact extrusion produces two parts in one 
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simple press operation. Twenty-seven brackets 
weigh one pound when made from magnesium. 
The family of curves in Fig. 3 show that this 
part (4.6 sq in. base area) made from Dowmetal 
ZK60A (TABLES 1 and 2) would require about 138 
tons of pressure to impact extrude if the operating 
temperature is 600 F. The ultimate tensile strength 
of this material is about 50,000 psi (TABLE 3) while 
the tensile yield strength would be 37,000 psi. The 
pressure-temperature curves for various magne- 
sium alloys, shown in Fig. 3, are to be taken only 
as approximations since many variables such as 
per cent reduction in area, type and amount of 
lubricant used, shape of slug, etc., affect the actual 
pressure required. This graph does, however, rep- 
resent conservative data collected from production 
runs on hydraulic presses and from strain gage 
measurement made on impact extrusion punches 
mounted in both mechanical and hydraulic presses. 
As another example of the pressure required for 
impact extrusion of ZK60A, the part shown in 
Fig. 4 is over 3 inches in OD and was extruded 
on a 200-ton hydraulic press at an operating tem- 
perature of 650 F. This same part, of course, could 
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Table 1—Chemical Compositions of 
Magnesium Extrusion Alloys 

















inal Ch 1 Composition 

Dowmetal Aluminum Zine Manganese Zirconium Magnesium 

Alloy (per cent) (percent) (percent) (per cent) (per cent) 
FS & FS1 .. 3.0 .0 Remainder 
GF wttstcrane, GS .0 as Remainder 
Be Sesedcdeus ina 1.2 Remainder 
Ol 8.5 5 — Remainder 
ZK60A 7 0.55 Remainder 


Table 2—Physical Properties of 
Magnesium Extrusion Alloys 





Dow- 


Specific Density 
Gravity (Tb/cu in.) 





metal 

Alloy 

FS, FSI . 1.77 
. eee 1.80 
BM ivsccs Ee 
GE. ccsaee BE 
ZK60A .. 1.83 


0.064 
0.065 
0.064 
0.065 
0.066 





Melting 
Point 


F 


1160 


1145 
1200 
1130 
1175 


Coefficient 
of 
Thermal 
Expansion 
0.0000145 
0.0000145 
0.0000145 
0.0000145 
0.0000145 


Electrical 





Resistivity 
Thermal (Microhm 
Conductivity Centi- 
(C.G.8. units meters 
212 to 570F) 68F) 
0.23 10.0 
0.19 12.5 
0.30 5.0 
0.18 14.5 














Loed (Tons/sq. in.) 


400 450 500 550 600 650 700 750 
Temperature (F) 


Fig. 3—Above—Impact extrusion load for 
primary magnesium and Dowmetal alloys 
versus temperature using graphite lubri- 
cant and 85 per cent reduction in area 


Fig. 4—Below—lImpact extruded part show- 
ing versatility of design. Part is made in one 
press operation from slug, left, of ZKGOA 
alloy 





























be extruded at much lower pressures if made from 
Dowmetal FS1 or M alloy. 


Production Rates and Costs: The press operation 
production rates that can be expected when mak- 
ing simple round, square or rectangular parts using 
hand feeding methods is between ten and iwenty 
pieces per minute. Automatic feeding can increase 
this rate to as high as one-hundred parts per min- 
ute. Production rates used for estimating costs of 
simple round impact extrusions are outlined in 
the following paragraphs. 

SLUG CUTTING OPERATION: This operation also 
includes tumbling and applying lubricant. Twenty- 
five to sixty pieces per minute for 114 inch diam- 
eter to 1% inch diameter parts are cut using an auto- 
matic saw with a three hp motor cutting one bar 
at a time. Extruded bar stock is generally used 
since the cost of this material is less than rolled 
plate and a better slug surface is obtained by saw- 
ing than when slugs are blanked from plate. In 
some cases the efficiency of sawing is higher than 
when slugs are blanked from plate. Sawing rates 
can be increased by sawing more bars at one time 
and by using higher powered saws. 

IMPACT EXTRUSION OPERATION: Forty to one- 
hundred parts per minute are possible when auto- 
matic operations are used. Twenty per minute are 
possible when hand feed is used. The automatic 
rates are limited by the speed of the slug feeding 
equipment rather than the speed of extrusion. 

TRIMMING OPERATION: Parts are trimmed to 
height at rates of one-hundred per minute but this 
rate is limited only by speed of trimmer. 

CLEANING OPERATION: Chemical cleaning is used 
to remove lubricant from parts. This rate varies 
greatly depending on equipment used but with 
automatic equipment, this rate could be set up to 


Fig. 5—Magnesium im- 
pact extrusions of rela- 
tively simple design 
showing slugs used in 
pressing 
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keep pace with the other operations. 

By using these rates as a guide along with basic 
plant overhead costs, a unit cost can be estimated 
for various parts. For example, a simple round can 
—1-inch in OD by 4 inches high by 0.040-inch thick 
wall—set up for automatic operations taking 0.001- 
hour to fabricate would cost 0.4-cent per piece 
(fabrication cost only) in a shop having a labor 
and overhead cost of $4.00 per man hour. 

The versatility of the impact extrusion process 
can be seen from some of the parts produced which 
are shown in Fig. 5. This is also indicated by 
the part in Fig. 4 which has a center stem, outside 
wall, and offset bottom flange incorporated and 
extruded from the simple billet at the left in the 
picture. It should be noted how many machine 
operations can be eliminated and how much metal 
can be saved by impact extruding as compared 
with machining such a part. 








Design Considerations: The main point to be em- 
phasized in designing parts to be impact extruded 
is to make parts symmetrical to prevent uneven 
metal flow and punch “wandering” with subse- 


Fig. 6—Enlargement (5X) of the lower corner of quent poor dimensional tolerances on wall thick- 
the part in Fig. 4 shows flow pattern of metal ness, concentricity, and straightness. Wall thick- 
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Table 3—Mechanical Properties of Magnesium Extrusion Alloys* 











Tensile Tensile Compression Bearing 

Dowmetal Strength Yield Strength Elongation Yield Strength Strength Hardness 
Alloy Temper? (1000 psi) (1000 psi) (% in 2 in.) (1000 psi) Shear (1000 psi) Brinell Rockwell 

Typ Min Typ Min Typ Min Typ Min (1000 psi) Ult Yield E 

FS & FS1 F 37 35 26 22 12 10 15 12 19 65 35 49 57 

J1 F 44 40 30 24 14 10 19 14 19 74 43 60 72 

M F 34 30 20 9 3 12 18 56 28 44 45 

O1 F 48 43 32 28 12 i) 17 22 76 50 60 77 

T 52 48 36 30 5 4 33 28 24 90 62 82 88 

ZK60A F 49 43 38 31 12 5 33 27 24 73 51 75 84 

T5 51 45 42 36 10 4 34 30 25 76 55 82 88 





*Unless otherwise indicated, values are typical. tCondition F—as fabricated; T5—aged 


Pressure Req'd. At Operating Temp. 500 F 
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ness tolerances and concentricity depend upon 
several factors such as press alignment, shape of 
part, and length-to-diameter ratio of the part. In 
general, the following tolerances can be held on 
parts having a length to diameter ratio of 6-to-1: 


0.020-in. thick wall +0.002-in. variation 
0.030-in. to 0.040-in. thick wall +0.003-in. variation 
0.045-in. to 0.055-in. thick wall +0.004-in. variation 
0.060-in. to 0.100-in. thick wall +0.005-in. variation 


Bottom thickness tolerance is usually +0.005- 
inch while the outside and inside diameters will 
vary somewhat with the size of the part with a 
tolerance of +0.002-inch per inch of diameter be- 
ing practical. At some points of an impact extruded 
part, a sharp corner radius may be permitted while 
at other points a generous radius may be necessary 
to avoid cracks caused by metal “flow-through”. 


ATER Ap 






Brake Bands Ground 
In Rotating Workholder 


WO parallel sides of 16.2-inch OD brake 

bands are ground simultaneously by 
the No. 125-30” double-spindle grinder of 
Gardner Machine Co. Brake drums are held 
in a special rotating workholder which is 
fed partially between the abrasive wheels 
by a hydraulically operated sliding work 
table. Spindles, 3.937-inch in diameter at 
the wheel collar end are driven through V- 
belts from two 40-horsepower, 1800-rpm 
motors mounted on hinged plates. Both 
heads are hydraulically operated, with the 
control valves being mounted at the front 
of the machine in convenient position for 
the operator. 






An example of this may be seen in Fig. 6. If a 
sharp bottom corner radius were used rather than 
the generous one shown, the part would have a 
crack where the flow lines converge in the center 
of the picture. In any case, when a complicated 
impact extruded part is desired, it is best for the 
design engineer to contact an impact extrusion 
vendor and submit preliminary sketches for com- 
ments on shape of part and allowable tolerances. 

In Fig. 7 are shown some basic points to note 
when designing simple-shape parts. Tool factors, 
slug factors, and pressure required for making a 
1-inch diameter by 3 inches deep by 0.020-inch wall 
part are indicated as a general guide. At the pres- 
ent time, the impact extrusion process as developed 
for magnesium shows promise that it will take a 
leading place among other metal working proc- 
esses. 


The fixture is driven through an external 







































ring gear mounted between two idlers at the 
front and a support roll and drive gear at 
the rear. Rotational speed is controlled by 
a variable-speed drive. After the workholder 
is carried partially between the abrasive 
wheels, both heads feed in simultaneously as 
the workholder rotates. 
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TANDARDS for gear tooth forms seem at 
first glance to have been thoroughly ex- 
plored and resolved. Yet some aspects of this 

subject may not be generally appreciated. 

For example, there is agreement among many 
gear designers that a tooth form standard for 
highly stressed gears is not necessarily desirable, 
particularly in the aircraft and automotive fields, 
for example. That is, for best use of materials and 
longest life, geometry of the gearing must be 
selected to fit the application conditions. Detailed 
analysis is necessary, including determination of 
the most favorable PVT factors. This latter term 
is an empirical factor relating to the scoring of 
teeth and is a function of the Hertz compressive 
stress, the tooth sliding velocity, and the length of 
tooth action. 

The Maag system for gears which has been in 
use in Europe for many years, and in this country 
since about 1918, is an outstanding example of 
the best use of gear geometry. In this system the 
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properties of the involute curve are exploited to 
their fullest advantage, without favor to a single 
standard pressure angle. 

Although this ideal may be achieved in a single 
industry, there are many economical factors in 
favor of standard tooth form systems. This is es- 
pecially true in the fine-pitch field which covers a 
considerably wider range than the coarse-pitch 
field. 

Fine-pitch gears have been established as gears 
of 20 diametral pitch and finer. The coverage in 
existing fine-pitch standards is from 20 to 200 
diametral pitch, a span of 180 pitches. In the 
coarse-pitch field there are only approximately 
20 pitches to consider. Because of tooling problems, 
custom designing—all other factors being equal— 
would be impracticable in the fine-pitch range. 
Therefore standard tooth form systems are highly 
desirable in this field. 

The current thinking among standards making 
bodies is that tooth form systems, now under de- 
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velopment, should center around 20 and 25-degree 
pressure angle. The 1412-degree system is admitted- 
ly archaic and will not meet the needs of this age. 
It was an arbitrary choice, based on practical con- 
siderations rather than engineering research, made 
at a time when the industry was emerging from 
cast to cut gears. Proportions for 14% and 20- 
degree pressure angle systems are given in Fig. 1. 
The 20-degree system shown is ASA B6.7-1950, 
whereas the 1414-degree proportions represent a 
hybrid—a combination of the 1414 degree coarse- 
pitch standard, ASA B6.1-1932, plus certain at- 
tributes “borrowed” from the current fine-pitch 
gear standard, B6.7. 

While the 20-degree system has been generally 
adopted for instrument gears, both in this country 
and abroad, there are still an appreciable number 
of instrument manufacturers who, for one reason 
or another, have not adopted the 20-degree system. 
Some manufacturers are retaining the archaic 
1414-degree system, because of interchangeability 
requirements of equipment in the field. They can- 
not entirely divorce themselves from it for eco- 
nomical reasons. It is quite probable that a study 
would disclose that the advantages to be gained 
from adopting the newer tooth form system would 
probably outweigh the sacrifices—when all ad- 
vantages are recognized. 

It is the purpose of this article, generally, to dis- 
cuss some of the more subtle points to be con- 
sidered by designers in arriving at a choice of pres- 
sure angle and, specifically, to compare the sig- 
nificance of those points in relation to the two 
pressure angles, 141% and 20 degrees. 


Types of Service: Fine-pitch gears can be roughly 
divided into two groups: those that are used to 
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transmit power at relatively high speeds and 
those used to transmit motion at relatively low 
speed. 

Among the high-speed fine-pitch applications are 
servomechanisms, computing devices, high-speed 
cameras, food mixers, and aeronautical equipment. 
In these devices the gearing is frequently made of 
alloy steel, heat treated to 35-38 Rockwell C. The 
teeth are generally cut and shaved and held to 
a very high degree of accuracy. These gears travel 
at speeds ranging from 1500 to 11,000 surface feet 
per minute. Most of them are either open drives 
or drives which are lubricated once for life. 

In gearing of this type the PVT factor, which is 
used for evaluating scoring, must be kept as low 
as possible. John O. Almen and his associates of 
the Research Laboratories of General Motors have 
pointed out that the resistance to pitting and scor- 
ing of gears is increased by increasing the pressure 
angles. This fact is in accordance with the Hertz 
theory on the stresses produced by the pressure of 
one cylinder upon another. AGMA Report 101.02 
by Straub and Wholers, October 1951, points out 
that the maximum compressive stress _ varies, 
roughly, as the reciprocal of the smaller radius of 
curvature of the teeth, and that radius is theoreti- 
cally zero at the base circle. Therefore, to avoid 
high compressive stresses and high scoring fac- 
tors, it is necessary to avoid tooth action near the 
base circles. This report points out that satisfac- 
tory contact ratio is very important. Too high a 
contact ratio may lead to high sliding and there- 
fore premature wear and failure. 

In a test involving 2000 gear sets, failures due 
to scoring were completely eliminated by increas- 
ing the pressure angle from 20 to 25 degrees. All this 
points to the incontrovertible fact that gears of 












Pitch circles 














Fig. 2 — Left — Rela- 
—s of tangential 
force T, total tooth 
force or bearing pres- 
sure T,, and force T, 
which tends to sepa- 
rate the axes 


Fig. 3—Right—Slid- 
ing beg a 10-tooth ree ah 
lar. inion i 

a nd sae sidered 
gear, at standard cen- 
ter distance, made in 
accordance with 
American 
20 - degree fine - pitch 


Standard =e eet 


oe 





jose circles 


MACHINE DESIGN—February 1954 

















— 











—— bese circles | \ 








1414-degree pressure angle have less surface dur- 
ability and lower beam strength, especially where 
small pinions are used. 

The vast majority of power drives falling within 
the fine-pitch range are made in accordance with 
American Standards. Some gears are made with 
stubbed teeth in order to increase the beam 
strength and yield a more favorable contact ratio. 
A great many of these power-drive gears are made 
to operate with very little backlash. 

The second general group of fine-pitch gears 
are used in motion drives where loads are gen- 
erally light; lost motion due to backlash is critical, 
and speed very slow. In these gears beam strength 
is not as important as surface durability and re- 
tained accuracy. Since most of these gears operate 
with very little or no backlash, a wide choice of 
materials and surface finish is required to prevent 
wear which would otherwise be detrimental to the 
operation of the device. It is also with gears of this 
type that the 20-degree tooth form system shows 
its superiority over the 1414-degree system. 


Bearing Pressure: Some of the objections to 
gears of 20-degree pressure angle stem from 
wrong conceptions or half truths gotten from out- 
of-date handbooks. One of these notions is the 
thought that gears of higher pressure angles in- 
troduce much greater bearing pressures and op- 
erate with more friction. These tendencies are pres- 
ent but are they significant? 

The bearing pressure is often confused with 
the force which tends to separate the axes of the 
gears. As Fig. 2 shows, there are three force vectors 
involved: 7, the tangential force passing through 
the pitch point; T,, the tooth pressure acting along 
the line of action; and T, (vectorial difference of 
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WHICH PRESSURE ANGLE? 


T and T,), the force tending to separate the axes. 
Force tending to separate the axes is 


T2 = T tan ¢ (1) 


For the same transmitted torque, therefore, T, is 
proportional to tan ¢, or to 0.2586 for 1414 de- 
grees and 0.36397 for 20 degrees. Thus, the force 
tending to separate the axes with 20 degrees is 
40 per cent more than with 14%% degrees. It is 
significant in magnitude, but is no indicator of 
bearing pressure. 

The total bearing pressure must be equal to 7), 
the tooth pressure. In terms of transmitted torque, 
the total bearing pressure is 


= 
Cos ¢ 





It is obvious, therefore, that the relative bear- 
ing pressures of 1414 and 20-degree pressure angle 
gears are inversely proportional to the cosines of 
the pressure angles. Cos 1414 degrees = 0.96815, 
cos 20 degrees = 0.93969, and the difference is 
0.02846 or less than 3 per cent. This difference, even 
for highly sensitive instruments, is negligible. A 
more significant effect of change in pressure angle 
upon bearing pressure is a change in its direction. 


Specific Sliding: Some of the references on gear- 
ing are not too clear on the meaning of profile or 
specific sliding. Examples are often given with 
the purpose of showing that gears of higher pres- 
sure angles have greater specific sliding than gears 
of lower pressure angles where high ratios are 
used. Profile sensitivity of high pressure angle 
gears is mentioned, causing great misgiving in the 
minds of some. It can be shown that there is, ac- 
tually, more sliding in 1414-degree gears than in 
those of 20 degrees when the same ratios and con- 
ditions of undercut exist. 

Specific sliding may be explained in the following 
way. Any infinitely small portion of the involute 
profile may be considered an arc of a circle with 
a radius equal to the length of the generating line 
to that point. Specific sliding can be defined as the 
quotient of the difference of the arc length of the 
pinion and gear acting on each other through an 
angular increment of rotation—depending on 
whether the sliding is considered on the gear or 
pinion profile. 

When the lengths of the radii of the two in- 
finitely small arcs in contact with each other are 
directly proportional to the numbers of teeth in 
the gears, pure rolling action will result. This con- 
dition occurs, in involute gears, at the point where 
the line of action crosses the line of centers, or 
the pitch point. At all other points sliding must 
occur. The most favorable conditions of sliding, 
wearwise, are obtained by staying as far away from 
the base circle as possible. 

Fig. 3 shows a 10-tooth enlarged pinion meshing 
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a 50-tooth reduced gear, at standard center dis- 
tance, made in accordance with American Stand- 
ard 20-degree involute fine-pitch system. These 
gears are commonly known as long and short- 
addendum gears. Fig. 4 shows the same 10 and 50- 
tooth combination cut with a 1414-degree cutter. 
The pinion is enlarged to avoid undercut down 
to the working depth as is the American Standard 
pinion. The mating 50-tooth gear is reduced an 
amount equal to the enlargement of the pinion. The 
operating pressure angle of this combination is 


Fig. 5 — Comparisonof specific sliding for 
gear combinations shown in Figs. 3 and 4 
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141% degrees, the same as the pressure angle of the 
generating tool. An observation of the relative 
profile lengths of the same angular increments of 
rotation shows that there is more specific sliding 
on the 1414-degree than the 20-degree combination. 
This is clearly shown on Fig. 5 where quantitative 
values for the sliding for both combinations are 
given. 


Undercutting: Undercut pinions have the fol- 
lowing disadvantages: (1) They are considerably 
weaker than those without undercut; (2) they 
have a much shorter are of contact because part 
of their active profile is removed, and (3) the 
undercut is often a source of interference with the 
tops of the teeth of the mating gear. 

Undercut is a result of the generating action of 
the gear cutting process. The tip of the generating 
tool sweeps out a trochoidal curve which is re- 
guired to provide the necessary clearance for the 
mating member. If this trochoidal curve is modified 
in any manner, trouble is apt to result. This is es- 
pecially true when gears operate metal to metal 
without backlash and are at their nominal size on 
outside diameter. 

The trochoidal curve might be altered in several 
ways. It can be changed to provide more clearance 
for the tip of the mating gear by use of a gear 
shaper cutter that has been sharpened back and has 
thin teeth. It can be made shallower to produce in- 
terference with the tips of the mating gear by the 
development of a large fillet radius at the top of 
the generating tool. This often happens as a result 
of wear, on the leading-in side of the hob or gear 
shaper cutter, especially in the machining of ma- 
terials such as 18-8 stainless steel. Modification of 
the trochoidal curve can also occur by rolling stock 
into it as shown in Fig. 6 during the shaving op- 
eration. In a case of this kind, especially on ma- 
terials that have poor machineability, the shaving 
tool has more of a burnishing action than cutting 
action. As a result, metal is pushed into the clear- 
ance area which was produced by the cutter for 
the mating gear. The gear “hooks” into the teeth by 
the interference caused by displaced stock and 





Fig. 6 — Enlargement 
of profiles — 
how metal is push 

by shaving tool below 
last point of engage- 
ment where it may 
still cause interference 
with mating géar 
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conjugate action is destroyed, Fig. 7. If the teeth 
were not undercut, the shaving tool would cut 
away the metal instead of pushing it into an un- 
supported area. 

The current standard whole depth for fine-pitch 
gears is (2.200/P,) + 0.002, which provides a pro- 
portionately greater depth as the pitch becomes 
finer. For this reason undercut varies with the 
pitch. At 48 diametral pitch, for instance, under- 
cut starts at approximately 41 teeth in gears of 
14\4-degree pressure angle. Pinions made in ac- 
cordance with the American Standard have no 
objectionable undercut. 


Backlash: The users of 1414-degree pressure 
angle gears cite, as an advantage, the fact that in 
backlash they are less susceptible to center dis- 
tance error than gears of higher pressure angle. 

It is true that the change in backlash is equal 
to two times the tangent of the operating pressure 
angle times the change in center distance. Conse- 
quently, for 1414-degree gears, a change of 0.001- 
inch in center distance results in a change of ap- 
proximately 0.0005-inch in backlash. The equivalent 
backlash change for gears of 20-degree operating 
pressure angle is about 0.0007 inch. On the face 
of it, there is a difference of approximately 40 per 
cent in backlash sensitivity in favor of 1414-de- 
gree gears. However, it is the operating pressure 
angle that controls the relative change of backlash 
to center distance and not the pressure angle of the 
generating tools. Involute gears have no pressure 
angle until they are mated with other involute 
gears at a fixed center distance. 

Fig. 8 shows the difference between standard 
and operating pressure angle. In Fig. 8a are shown 
the base radius of a pinion, Pp, and the base radius 
of the gear, R,~. The common tangent to these radii 
intersects the line of centers at the pitch point. 
The pitch radii in this case are the standard radii 
as obtained by dividing the number of teeth N, by 
the diametral pitch, P. The center distance C; is 
equal to one-half the sum of the standard pitch 
diameters. The pressure angle, ¢,, in this case is 
standard and is equal to the pressure angle of the 


Fig. 7 — Detail of 
pinion and gear en- 


ement showing in- 
caiienars tin Gf 
from metal disp 
into undercut by shav- 
ing tool 


MACHINE DESIGN—February 1954 





WHICH PRESSURE ANGLE? 


generating tool. It can be expressed as 


Ryp + Roe 


cos = ———__—__ Oe eee (3) 
Ps C, 
where 
Ng cos ¢ 
Sha @ «ncangenh sah (4) 
2 Pa 
Np cos 
Ryp = Uw circ s (5) 
2 Py 


In Fig. 8b are the same base radii R,p and R,, but 
the center distance has been increased. The oper- 
ating pitch diameters are larger than the standard 
pitch diameters. The new center distance C, is pro- 
portionately larger as well as the operating pres- 
sure angle ¢,. The line of action or common tangent 
to the two base radii intersects the line of centers 
at a different point and forms a much greater 
angle with a line normal to the line of centers than 
it did in Fig. 8a. The formula for operating pres- 
sure angle is 


Rop + Rog 
Co 


“ 


cos ¢, = (6) 


This difference between the standard and the op- 
erating pressure angles is frequently overlooked 
by those who specify 1414-degree pressure angle 
gears. Examination of gear applications originat- 
ing with some companies who are wedded to the 
1414-degree system revealed three applications in 
which a 1414-degree pressure angle was specified 
but in which the pinions were enlarged (cut over- 
size) without a corresponding reduction in the 
mating gear. The operating pressure angle in these 
three cases were 16 deg 13 min, 17 deg 1 min, and 
21 deg 4 min. Had these gears been made in accord- 
ance with the American Standard fine-pitch sys- 
tem, they would all have had a 20-degree pres- 
sure angle. 


Thermal Effects: In these days of precision gear- 
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Fig. 8—Comparative geometry for pair meshing 
at standard aaa nonstandard center distances 


ing it is no special hardship to hold gear size to 
a few tenths of a thousandth of an inch. Shaving 
and lapping equipment especially suited to fine-pitch 
gears makes this possible. Also better means of ob- 
taining and measuring size are currently available 
than a decade ago. Holding close backlash require- 
ments at room temperature is no trick regardless 
of pressure angle, whether 1414 or 20 degrees. It 
is being done every day. 

The argument can be advanced that backlash 
must be maintained over a wide temperature range 
since many instruments operate at 120 F to —60 F. 
Now, if the gears are made of a material that has 
a different thermal coefficient than that of the 
plates or housing, backlash will be affected. This 
is true if an unwise choice of materials is made. 
Two typical cases will give some idea of the magni- 
tude of the thermal effect. 

In one case, gear material is 18-8 stainless steel, 
and the housing is bronze. From TABLE 1, the ther- 
mal coefficient for 18-8 stainless steel is 0.0000096 
inch per inch per degree F. That of bronze is 
0.0000099. In this case the gear housing expands 
at a slightly greater rate than the gears. The dif- 
ference between the expansion or contraction is 
0.0000003 inch per inch per degree F. If the center 
distance is assumed to be 0.500 inch, actually some- 
what greater than for the real example, the differ- 
ence is 0.500(0.0000003) = 0.00000015 inch per 
degree F. If the correct backlash is established at 
room temperature, 70 F, the center distance change 
is 0.0000075 inch when the temperature reaches 
120 F. The change in backlash is 2(0.0000075) tan 
¢, or for 144% degrees, as in this case, 0.00000194 
inch. When the temperature reaches —60 F, the 
change in backlash is 0.000009 inch. Both of these 
departures from the intended backlash are insig- 
nificant. 

In the second case, gear material is tobin bronze, 
with a thermal coefficient of 0.0000099 inch per 


134 


inch per degree F and the housing is casting alu- 
minum, 17S—T with a thermal coefficient of 
0.0000123. The difference is 0.0000024 inch per 
inch per degree F. The center distance is 0.6875 
inch. The difference in backlash at 120 F is there- 
fore 0.00004267 inch. The difference at —60 F is 
0.00011 inch. Both of these amounts are of no 
significance. 

Obviously, when a wise choice of materials is 
made for motion-drive instrument-gear trains, pres- 
sure angle—whether 1414 or 20 degrees—has no 
effect on backlash. 


Manufacturing Influences: Any engineering 
problem is a compromise between all the desirable 
features that can be obtained and the few undesir- 
able conditions that cannat be avoided for prac- 
tical and economical reasons. Sometimes the lim- 
itations of the tooling for the particular art set 
the boundaries of the attainable and unattainable. 





a 


Table 1—Coefficients of Expansion 





Material Coefficient Ratio 
(in. /in. /deg (to carbon 
F) steel) 





Steel, hardened carbon ....... -000 0066 1. 
Steel, soft carbon ............ -000 0061 0.92 
BNE, GER cncccccccscccsccs. SERGE 1.1 
Steel, 18-8 stainless .......... .000 0096 1.45 
Steel, 12 to 15% chromium 

GREED. K cwdanes s0ccucncsos -000 0057 0.86 
Steel, 16 to 18% chromium 

eee -000 0058 0.88 
Ge SED. ccedicndesscisisesss EO 0.85 
DE edddevdescduéutedsineen -000 0096 1.45 
BEE wdsenudccadcecessésesss Eee 1.50 
GE etbeakeseisccancavnddn -ee 1.35 
Aluminum 178-T ............ .000 0123 1.86 
Magnesium ................-. .000 0144 2.19 
Ml. 6446.00 006NdeS edten sednenen -000 0127 1.93 
BE vee ceesesecsectvessésss Je 1.63 
BOE” cadeeasasnessecnconnnee -000 0157 2.38 
DD - nde cbedndee Sreedink ea sow 7 ee 2.73 
Aluminum BE Sts ctientienn -000 0094 1.42 





*¥or comparison. 
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Fig. 9 — Effect of 
pitch error e on radial 
displacement S$ 


This is pretty much the case for precision motion- 
drive instrument gearing. In such gearing, angular 
transmission is of first order of importance; back- 
lash is of secondary importance and can usually 
be avoided in a number of ways. 

The accuracy limitations of the tooling such as 
hobbing machines, gear shaper cutters, shaving 
tools, etc., generally establish the limits of at- 
tainable accuracy of gears. Blank construction 
and mounting are also very important, but these 
are things that can reach a high order of perfec- 
tion if the correct techniques are used. Meeting 
stringent tolerances with gear cutting equipment 
which is not built to yield the desired accuracy 
poses a big question. Yet, this is the problem 
facing gear engineers. 

It has been stated that play, or backlash, in gear 
teeth is a function of the radial displacement and 
the tangent of the operating pressure angle. An- 
other way of putting this is to state that any 
error which affects the play between the teeth, 
such as tooth thickness variation, pitch error, pro- 
file error, or lead error, causes a change in radial 
displacement which is related to the pressure angle. 
The lower the pressure angle, the greater the radial 
displacement for a tooth thickness or pitch change. 
Changes in radial displacements result in changes 
in angular transmission. It follows, then, that 
the smaller the effect on radial displacements of 
the mentioned errors, the better the angular trans- 
mission that will be obtained. This objective calls 
for higher pressure angles. In fact, when the pres- 
sure angle is 26 deg 33 min 54 sec, the ratio of 
radial displacements to the errors affecting it will 
be one to one. 

Fig 9 shows the effect of pitch error e on radial 
displacement S. That is, 


S = 2e cot ¢ ‘ (7) 


In this illustration, the radial displacement has 
been shown by a gear meshing a masier. Also, 
for the purpose of simplicity, pitch error has been 
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shown as the only component affecting radial dis- 
placements. Actually there are several other er- 
rors which also cause radial displacements. 

The undulating errors of hobbing machines are 
very complex to analyze, but their pattern is trace- 
able on the work produced. The same thing is 
true of gears produced on a gear shaper. The 
errors of the cutters and/or index worm wheels are 
traceable on the gears. It is well known that gears 
of high pressure angle reflect less of the undulat- 
ing error of the hobbing machine and index error 
of gear shaper wheels and cutters. It is also com- 
mon knowledge among cutter manufacturers that 
greater accuracy can be built into a high pressure- 
angle cutter than in one of low pressure angle. 
A choice must be made between the primary ob- 
jectives of angular transmission or the secondary 
objective of backlash control. 


Summary: During the development of the fine- 
pitch system, at least five tooth form systems were 
studied. The advantages and shortcomings of 
each system were considered. The diverse prob- 
lems of the tooling and available gear cutting and 
finishing equipment for the fine-pitch field were 
given careful attention. After two years of in- 
tensive study, the fine-pitch committee settled on 
the system known as the 20-Degree Involute Fine- 
Pitch System. This system became an American 
Standard in March, 1950, after a 7-year trial per- 
iod as an AGMA Standard. 

Gears made in accordance with this American 
Standard (ASA B6.7—1950) today represent the 
best engineering compromise of the pros and cons 
that arise in instrument gearing. Gears of 14%- 
degree pressure angle, on the other hand, are stead- 
ily passing out of the picture because of their in- 
herent limitations in satisfying the requirements 
of strength, surface durability, smoothness of op- 
eration, and accurate angular transmission. Their 
only virtue, better backlash control, can be prac- 
tically matched by a wise choice of materials or 
compensating devices. 
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Telephone Answering Set 
Utilizes 


Magnetic Recording 


W the development of the model 1A 

telephone answering set by Bell Tele- 
phone Laboratories Inc., automatic telephone 
answering and reception of messages has 
reached a practical stage, The present design 
is about the size of a portable typewriter and 
is used in conjunction with the usual telephone. 
With the function knob (left) set to automatic an- 
swer, the set is automatically started by an incom- 
ing call, gives the calling party a previously record- 
ed message, records the incoming message, discon- 
nects the line, and stops. Total incoming message 
recording time is about 10 minutes, or 20 messages 
of 30 seconds each. 

In normal operation, the function knob is turned 
to announcement dictate and the start button (left 
below) is pressed. When a red signal light appears 
under the dictate position, the outgoing message is 
dictated and the stop button (right below) is 
pressed, which may be any time between 15 and 30 
seconds later. The message may be listened to by 
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turning the function knob to annowncement check 
and again pressing the start button. 

The function knob is then set to automatic an- 
swer and the message scanning knob (right) to 
zero. As incoming messages are recorded, the in- 
dicator dial around the message scanning knob 
shows how much recording space has been used. 
Turning the function knob to playback, the mes- 
sage scanning knob to zero and pressing the start 
button permits recorded incoming messages to be 
heard through the telephone or separate receiver. 


Two magnetic drums, incorporating resilient 
“magnetic rubber” surfaces are the heart of the 
set. The outgoing message is recorded on the 
smaller drum, while the other is utilized for incom- 
ing messages. Simplified speech paths are shown 
as well as manual switch operation. Erasure of 
the outgoing message is automatic when a new 
message is recorded, while incoming messages are 
erased on the first call of a new sequence. Thus, 
recorded calls may be played back any number of 
times. Timing of signal tones and of maximum in- 
coming message length is accomplished by gear- 
driven cams, which can be instantly reset since 
they are driven through a solenoid-operated clutch 
and spring returned. An automatic volume con- 
trol for incoming messages is used, and playback 
volume control is adjusted by a separate knob 
(center right on first photo). 


Seven relays and 43 mechanically operated switches are 
crammed into the unit. About half of the latter are on a 
pair of slide switches operated by the function knob, and 
most of the rest are actuated by the timing cams or by 
motion of the recording head carriages. Long-life record- 
ing heads trace helical paths on the drums as the heads 
are moved laterally by lead screws. 
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By James M. Nightingale 
Servo Engineer 
Manchester, England 


ITH the increased use of sensitive hy- 
draulic control systems in recent years, 
the design of hydraulic slide valves has 
come under critical review, and subsequently a 
considerable amount of development work has been 
undertaken. Not the least of this endeavor has 
been directed toward the reduction of axial forces 
opposing signalled motion of the valve spool, pri- 
marily with a view to increasing the power ampli- 
fication ratio of the slide valve. However, by their 
very nature these valve forces can give rise to un- 
wanted oscillations, so that there may be other 
good reasons for trying to eliminate them. 
Slide-valve amplifiers and cylinder type hy- 
draulic motors are frequently used together in 
hydraulic control systems, particularly in high- 
performance aircraft systems. Numerous arrange- 
ments are known for mounting the valve and 
cylinder, but coupled as in Fig. 1 they constitute 
a closed-loop device or servomechanism. Problems 
of response and stability, encountered to some de- 
gree in all servo systems, are rather severe in this 
type of mechanism since there are rather large 
time lags due to the effect of output load on the 
flow from the valve, and also due to elasticity in 
the fluid and the cylinder. The response of the 
unit can be defined by a linear transfer function 
for small valve openings. Cylinder velocity is 
limited by the maximum possible valve opening, 
so that the response to a large input displace- 
ment takes the form shown in Fig. 2. Over most 
of the travel the system is in the saturated con- 
dition with the valve fully open, but there are two 
bands, when the valve is opening or closing, with- 
in which the response is defined by the linear 
transfer function. In these zones of linearity, in- 
stability and oscillation are likely to occur, but 
by readjusting the factors which influence the 
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Hydraulic Slide-Valve Forces 


. .. their effect on response of servo systems 












From pump 
To 


Fig. 1 — Typical coupling of hy- 
draulic cylinder and valve forming a 
closed-loop device or servomechanism 


damping in the unit, a suitable response can be 
obtained. 

When the unit is mounted in an aircraft, or on 
a test rig designed and tuned to simulate aircraft 
operating conditions, other factors come into effect, 
many of which are destabilizing and tend to cause 
oscillations. Examples of such factors are backlash 
and resilience in the input and output circuits, and 
in analyzing results it is difficult if not impossible 
to separate those oscillations which are inherent 
in the closed loop unit from those promoted outside 
the loop in the various linkages. Backlash may be 
substantially eliminated by fitting suitable bearings 
and by preloading, while flexibility in the output 
circuit is usually stabilized by inherent damping 
at the output. On the other hand, flexibility in the 
input circuit together with axial forces acting on 
the valve may induce cross-coupling between the 
output and the input circuits, giving rise to sus- 
tained oscillations. The extent and persistence of 
these oscillations depends on the nature of the valve 
forces and in this article their effect on the system 
response is investigated. 


Kinds of Forces: The axial forces acting along 
the slide-valve spool are indeterminate and very 
random in their form since so many uncontrollable 
factors influence them. Some attempt has been 
made to separate them?** and they may be classi- 


fied broadly in three groups: 
1. Friction forces due to adhesion between the 


1 References are tabulated at end of article. 



















valve lands and the sleeve. These are partic- 

ularly indeterminate, varying, among other 
things, with time since silting-up and wedging 
occur when the valve is stationary for any 
length of time. The friction force per land has 
been quoted as high as 0.07ps, where p is the 
pressure drop across the land, and s the pro- 
jected area of land. When a critical velocity is 
reached, film lubrication occurs between the 
valve lands and the sleeve and the friction force 
falls to very smal] values. 

2. Dynamic flow forces or so-called Bernoulli 
forces. Lee and Blackburn? show that flow 
forces comprise a steady-state force, together 
with a force proportional] to valve opening and 
tending to close the valve, and also a force 
proportional to valve velocity whose sense de- 
pends on the geometry of the valve lands and 
ports. 

3. Fluid damping forces. These forces are gen- 
erated by restrictions in the flow paths, or 
may be introduced purposely in the form of a 
damping orifice. They vary roughly with the 
square of velocity of valve opening. 


A typical variation of the net valve force with 











SLIDE-VALVE FORCES 


valve velocity is shown, Fig. 3, together with the 
separate components which comprise it. Exact 
prediction of the magnitude of the force is out 
of the question, but it is possible to speculate in 
the light of previous experience. In particular F,, 
and V, can be fixed with reasonable accuracy. It 
is of interest to investigate the effect of a typical 
valve force on the overall system performance. 


Method of Analysis: Relative stability of the 
system can be observed from its transient response 
to a sudden valve displacement. Within the linear 
zone the response of the valve-cylinder combination 
is given by the loop transfer function 


a Y(D) fiawe (1) 
e 


where Y(D) is an algebraic function of the differ- 
ential operator D==d/dt. The axial valve force is 
given by 


F(e’) = k(e€ — 2) Sr eT 

















Fig. 3 — Right — —_ variation of 
valve velocity 


axial valve forces wi 

















ee es —: NRE . bale . 
where e, is the initial valve displacement, Fig. 4. 
Combining Equations 1 and 2, a differential Equa- 
Nomenclature . : , 
tion in terms of e, the valve opening, can be ob- 
D = Differential operator tained: 
E = Shift operator 
e = Valve opening {1 + Y(D)] e + ¢(e’) = & (3) 
e’ = Valve velocity : 
: F(e’) = Axial valve force where ¢(e’) = F(e’)/k. 
; k = Stiffness of input circuit Since o(e’) does not vary linearly with valve 
f T = Servo time constant velocity, e’, an approximate method must be 
' ¢= Time — adopted for the solution of Equation 3. The method 
o= ge Gapacement chosen is an application of the calculus of finite 
i ¥()) = rece Big oslhewoceveny differences ‘5, whereby e(t) is expressed in terms 
1 ce a <i ee of successive values @,, €,, €2 .. ., Fig. 5, after 
) u = Servo gain constant short intervals of time, 8, as follows: 
Fig. 2—Below—Performance characteristic 3 ; 
. . ™m™ 
of the servomechanism of Fig. 1 dur- ‘ / 
ing one valve opening and closing cycle f / 
a tf 
Net force Fle’) 
: - » 
| ohm § vs 
- ; ms ' & ‘ a 
é input signal t }_ Valve closing ms Damping force 
E 5 OF ana ee 
r o- Output response rd --l% Zz 
: : 2° ween 2 
} 5 Mox.valve opening s Friction force 9 f 777 >*=~- 2, 
o _ 
' s 3 Dynamic flow force 
; 36 = 
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Fig. 4—Above — Schematic dia- 
gram relating input stiffness k, 
valve opening, e and output y 


opening, e, with 
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e=-e +e8Hi+eH2+... (4) 
where @é, is the value of e(t) at time t = m6, and 
E is the shift operator, such that Ze, = e€,,,. Sim- 
ilarly ¢(e’) must be expressed in the form 


¢ = do + 1 H1 + gd H?+... (5) 





where ¢, is the value of ¢(e’) at time ¢ = m6. 

In order to express the operator 1 + Y(D) in 
terms of the shift operator, HZ, a useful relation- 
ship must be found between the differential opera- 
tor, D, and the shift operator, ZH. Tustin‘ has sug- 
gested that the expression 


2 ( a ) 
8 1+ Hz 1 
can be used with reasonable accuracy to represent 
D, and substituting this relation in 1 + Y(D) an 
algebraic function of E- is obtained. 
A simple example will demonstrate the step-by- 
step technique which has been used to solve Equa- 


tion 3. Suppose Y(D) denotes a simple integra- 
tion, that is 


Y(D) = — (6) 


Then Equation 3 becomes 





(1+ Jet oer =e (7) 


Substituting for e, ¢, and D in terms of the shift 
operator EF 


| etc 


1+ — 
1+ E1 


2 ) ] eo + eB + eg = 





ooo) + (dg + FI +...) ~ Oo t+ ogee... (8) 






Expanding in powers of E-' and collecting coeffi- 
cients of like powers the following relations are 
obtained: 
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Fig. 5—Right—Graphical representation ° 
of method employed to evaluate valve {55/515 
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Fig. 6—Above—Characteristic relationships 

of valve velocity e’ to function ¢(e’) for 

different axial valve forces denoted by a, 6 
and ¢ 


Fig. 7—Below—Effect of different values 
of axial valve force upon valve opening e 
and output displacement y versus time ¢ 
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$1 = (1 — pd)eo — (1+ Je, . (9) 
usd 
g2 = (1 — wd)eo — pb €; -(1 + -) €2 J 


The interval of time chosen must be small com- 
pared with the time constant of the servo, say § = 
1/10. Hence 


go = — 0.05€5 
¢1 = 0.90e5 — 1.05e, reer tr (10) 
g2 = 0.90€5 — 0.10e, = 1.05€2 


Since é€), the initial valve opening, is known ¢o 
can be found. The procedure now is to guess a 
value for e,, which allows a speculative ¢, to be 
calculated from Equation 10. However, e, can be 
found approximately from the values of é@) and é, 
either by using the expression for the differential 
operator, or more conveniently by graphical dif- 
ferentiation. From the curve of @ against e’ the 
corresponding value of ¢, can be found. The two 
values of ¢, thus obtained should concur for an 
accurate guess of e,. In a like manner e, can be 
obtained from e, and so on. 





Example: No general conclusions can be formu- 
lated, since results depend on the characteristics 
of the servo involved and on the form of the axial 
valve forces, but the following example has been 
worked to illustrate the adverse effect which might 
occur. 

The transfer function of the servo considered is 


alia ciatinih 
D(1+ TD) 


where » = 100 and T = 0.010 second. The axial 
valve forces and the stiffness of the input circuit 
are characterized by the series of curves of ¢(e’) 
plotted against e’ in Fig. 6. Fig. 7 shows how the 
valve opening and the servo output vary with time 
when the system is given a step input of 0.100 inch. 
They are compared with like responses calculated 
for the same control system in the absence of 
any axial valve forces. The very marked increase 
in oscillation when large valve forces are present 
is apparent. 


Y(D) = 
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Welded Design Improves Rear Axle 


JR SLATIVELY simple changes in design can often 

result in marked improvement in an assembly. 
An example of this is found in a three-piece rear 
axle assembly for 15 and 30-ton capacity off-the- 
highway dump trucks. Changing from bolted to 
welded assembly of this axle reduced cost by 40 
per cent and weight by 23 per cent. 

The original axle housing consisted of three low 
alloy steel castings, two identical spindle ends and 
a center section or banjo which were machine- 
faced and then drilled for bolting at the mating 
faces, A total of 22 high-tensile steel bolts with 
serrations under the heads were used to attach the 
spindle. Bolts were installed by driving with a 
sledge as no adequate power tool could be obtained. 
Self-locking nuts were driven on the bolts with a 
pneumatic tool and then tested to be sure that all 
nuts were tightened to a torque of 220-250 Ib-ft. 
The testing required 12 minutes. 

Difficulties were often encountered during the 
assembly of these axles. Slight misalignment of 
the bolt holes would cause bolts to fracture as 
others were being sledged into place. Another 
common difficulty was failure of the serrated bolts 
to fit snugly. 

A redesigned rear axle, Fig. 1, substitutes two 
circumferential welds for the 22 bolts and nuts. 
Though still an assembly composed of essentially 
the same basic parts, elimination of the bolts per- 
mitted the heavy bolting flanges to be eliminated 
from banjo and spindles, This reduced banjo weight 
from 732 pounds to 572 pounds; weight of each 


140 











Fig. 1—_Welded assembly offers — savings 

in cost and weight. An interim model is shown here 

during tests to determine feasibility of this type of 
construction 


spindle was reduced from 322 to 224 pounds. Since 
the spindle flanges also served as brake backing 
plates, backing plate assemblies of %-inch plate 
are used with the welded axle. Assembly of the 
welded axle is performed in a fixture using air- 
operated rams to hold both spindles in proper posi- 
tion against the banjo with enough force to obviate 
the need for tack welds. Welding is performed by 
a single submerged arc welding head as the assem- 
bly rotates in the fixture. The head is repositioned 
to make the second weld. 


From a paper receiving a Second Award in a Mechanical Design 
Award Program of the James F. Lincoln Welding Foundation by 
Martin M. Shaffer, supervisor, Manufacturing Development Dept., 
Euclid Div., Genera] Motors Corp. 
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Displacement,s 
Fig. 1 — Velocity-displace- 
ment relationship desired of 
uniform-velocity reciprocat- 
ing motion mechanisms. Mo- 
tion is assumed to start at 
point 0, with acceleration to 
the constant velocity via 
points 1 and 2. Uniform vel- 
ocity occurs between points 
2 and 3, and deceleration from 
3 to 5. The return stroke is 
assumed to be _ identical 








PECIAL-PURPOSE mechanisms, once known 
S and evaluated, offer convenience of choice in 

design without need for a new and detailed 
search. Mechanisms giving straight-line motion 
outputs, for example, have been listed and analyzed. 
This article explores another such special-purpose- 
group—mechanisms for constant-velocity recipro- 
cating motion. Processes such as grinding and 
polishing, which prompted investigations and de- 
velopments discussed here, are typical of applica- 
tions where uniform-velocity reciprocation, along a 
straight line or along an arc, may be required. 


Straight-Line Constant Velocity: The general 
idealized form of stroke-velocity character re- 
quired is shown in Fig. 1. Such an output from a 
standard mechanism providing linear reciprocation 









Required angular 





Constant angle 
velocity 










velocity input ( hodagraph) 


usually can be realized only with a variable-velocity 
input. The nature of the input to the driving mech- 
anism is best shown by a “hodagraph’”—a polar di- 
agram of angular position versus angular velocity. 
A hodagraph of uniform angular velocity, of course, 
is a circle. 

Cross-SLIDE MECHANISM: Fig. 2a shows super- 
posed the desired displacement-velocity relation- 
ship, the corresponding input hodagraph, and for 
reference a polar diagram of constant angular ve- 
locity. The cross-slide mechanism itself, Fig. 2b, 
would have to be driven through a double universal 
joint. 

CRANK and SLIDER MECHANISM: How a crank 
and slider mechanism can be adapted to uniform- 
velocity straight-line motion is shown in Fig. 3. 
For symmetry of the hodagraph, the slide must be 


7 Fig. 2—At a, hodagraph 
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YA \ b, compared with polar dia- 
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Displacement (s) vs 
velocity (v) of output 
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velocity. The variable in- 
aa put velocity is that required 
to produce the superposed 


ideal displacement-velocity 
pattern also shown in Fig. 1 





= a 


—— 







































ee Oe Ne 


Fig. 3—Left—Crank and 
slider mechanism, a, with 








its hodagraph required 
for the ideal displace- 
ment - velocity diagram 
plotted on the slide axis. 
A phase correction, angle 
5, must be introduced as 


















shown in a or } 





Fig. 4—Below—Mechanism shown in Fig. 3 com- 
bined with an eccentric spur gear train, 4, which 
develops the required hodagraph and displace- 
ment-velocity pattern, 5 
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Parallel to axes 
of three—gear mechanism 





Fig. 5—Left — Universal 
joint (Hooke or Cardan) 
arrangement. Velocity vari- 
ations in such joints, usually 
undesirable, can be em- 
me nee to generate desired 
odagraphs for uniform- 
velocity reciprocation 


Fig. 6—Right — Model of 
joint arrangement similar 
to Fig. 5 except that axes 
are nonparallel to accentu- 
ate velocity variations 
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inclined at some angle (8), Fig. 3a, or a phase dis- 
placement (8) must be introduced between the 
crank on the hodagraph and the crank driving the 
slide, Fig. 3b. For example, uniform velocity 
obtained in the crank rotation range of 45 to 1 
degrees with § = 15 degrees when r/l = 1/3, 
where r = crank radius and / = rod length. 
Within this same range of crank rotation and 
for the assumed displacement-velocity relationship, 
Fig. 1, angle § can be calculated for any desired 
ratio, r/l. By derivation involving the acceleration 
in a centric crank mechanism and a demonstration 
that certain trigonometric relationships can be 
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Driving 
Fig. 10 — Crank mechanism, consist- 
ing of two four-bar linkages in 
series, for obtaining approximately uni- 
form - velocity motion along an arc 
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RECIPROCATING MECHANISMS 


maintained nearly constant over the range of 45 
to 135 degrees, the following approximate equation 
can be developed for fractional values of r/I: 


r r \3 . ¥ 
sins = —_[1-2(—_) +4( )] 
1 l 1 
Generally, variations over the range intended to be 
constant will not exceed +5 per cent. 


ECCENTRIC-GEAR DRIVE: Combination of eccentric 
spur gears, Fig. 4a, produces cyclical variations in 









Fig. 7—Schematic diagram 
of a coupling devised by 
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Fig. 8—Left — Model of Reuleaux 


mechanism sketched in Fig. 7 
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Fig. 9—Above — Graph showing dif- 
ferences in velocity of driving and 
driven shafts of Reuleaux mechanism 
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Driven Angular Displocement 














angular velocity, and a hodagraph of extended el- 
liptical form, Fig. 4b, can be obtained by a gear 
reduction of 1 to 2 between the output of the ec- 
centric set (gears A to D) and the crank (gear E£). 
In Fig. 4b, if the slide is replaced by an arc, an arc 
motion with uniform angular velocity results. 

A straight-line version of this mechanism has 
been constructed. With the gear train running in 
an oil bath, satisfactory operation to 300 strokes 
per minute has been obtained. 


Driven 


UNIVERSAL JOINTS: During one complete revolu- 
tion, a single universal joint (Hooke or Cardan) 
has two maxima and two minima of angular ve- 
locity. In many applications, this characteristic is 
a serious disadvantage and is eliminated by the use 
of a second joint in a mirrorlike arrangement. 
However, this same characteristic can be used to 
produce a hodagraph of the type shown in Fig. 1 
for the driving of a cross-slide or a crank and slider 
mechanism. 





Fig. 11—A reverting arrangement 
of the design shown in Fig. 10 
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Fig. 12 — Another variation of 
the mechanism shown in Fig. 10 
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Fig. 13—A graph of in- 








of the mechanism in Fig. 
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10 showing that essenti- 
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motion can be obtained 
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An analysis has shown that the best solution is 
to use two joints which give the further advantage 
of parallel driving and driven shafts, Fig. 5. For 
accentuation of the velocity variability, the input 
and output shafts can be arranged in nonparallel 
fashion, Fig. 6. Experiments with the model shown 
in Fig. 6 revealed that a suitable hodagraph could 
be obtained with angle a at each joint equal to 55 
degrees. Accurate theoretical analysis of the prob- 
lem proved difficult. 

REULEAUX MECHANISM: Reuleaux described a 
link coupling he devised, Fig. 7, stating that the 
movement is much less uniform than with a con- 
ventional universal joint. Since this fault is the 
advantage required here, a model was constructed, 
Fig. 8, and an analysis conducted, Fig. 9. To per- 
mit adjustment of angle 8, an additional link was 
introduced. The results shown in Fig. 9, however, 
were obtained with £ fixed at 30 degrees. 


Are Motions: Although heart-shape cams are fre- 
quently used to obtain approximately uniform- 
velocity reciprocating motion along an arc, a num- 








Pressure Testing Machine 


NEW line of vertical pressure testing 

machines detects and locate leaks in 
castings, brazed, welded and soldered assem- 
blies. Air-operated and electrically controlled, 
the machines subject parts to a 10-second 
automatic check in which the part or a spe- 
cified area in the part is charged with a given 
volume of air. Loss of air pressure, indicat- 
ing a leak or flaws, is indicated by signal 
lights through a sensitive measuring system. 
One machine, for example, tests a rifle 
grenade assembly fabricated by soldering to- 
gether several spun copper parts. Four test 
stations are provided to permit testing four 
grenades at a time; two stations are unload- 
ed and loaded while two are checking. 

Three signal lights indicating the result 
of the pressure test are located under each 
station. Two of the signal lights locate leaks 
in the grenade soldered joints by indicating 
whether the leak is between chambers or to 
the atmosphere. The other indicates approved 
parts. 

In operation, two stations are loaded by 
placing the grenades in rubber-faced spring 
clamp jaws. Air cylinders above the station 
lower a clamping head, sealing both ends of 
the parts for the test operation. Build-up 
of pressure in the clamping cylinder when 
the grenade is securely clamped causes the 
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ber of linkage solutions can also be developed. One 
such arrangement is shown in Fig. 10 along with 
the type of displacement-velocity curve that can 
be obtained. 

A number of modifications of this linkage become 
obvious. The center of the swinging driven mem- 
ber can be reverted to the center of the driving 
crank, Fig. 11. In this coaxial mechanism, a uni- 
form rotational speed is imparted to one side, and 
from the other reciprocating motion of approxi- 
mately uniform angular velocity is derived. 

Still another physical arrangement of two four- 
bar linkages in series is shown in Fig. 12. An ex- 
perimental model of this version produced the ex- 
perimental results shown in Fig. 13. 

The possibilities of converting reciprocating arc 
motion to reciprocating straight-line motion by the 
use of a rack and pinion are quite evident. One 
problem in linkage solutions is the difficulty en- 
countered in establishing the required dimensions 
of links and center locations. However, this diffi- 
culty is being relieved to some extent by improved 
methods for layout of linkages. 
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two test cycles to start automatically. 

Of welded steel construction and weighing 
about 800 pounds, the pressure testing ma- 
chine was built by Hautau Engineering Co. 
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New Transmission Design Improves Tractor-Loader 


a 


‘ee 
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ONSIDERABLY i \ a= . 
heavier than previ- : ; 

models (34,000 
pounds complete with 
loader), the new model 
105 prime mover developed by the Eimco Corp. has a new 
transmission containing all gearing and clutches for speed 
changing and full, independent reversal of each track in one 
compact unit. All foot clutches and manual gear shifting 
have been eliminated, and immediate reversal or speed chang- 
ing under full power are possible while in motion. The power 


ous 


Independent drive for each track, both forward and re- 
verse, is achieved by a combination of hydraulically actuated 
friction clutches and constant-mesh helical gearing housed 
in one compact case at the front of the machine. Forward 
and reverse speeds of 0 to 2 mph are possible in low gear; 
high-gear speed is 0 to 5 mph. Since each track is controlled 
independently, “spin’’ turns are possible by reversing the di- 
rection of one track, or a “feathered” turn by leaving one 
track in neutral. Forward and reverse track control is con- 

centrated in two han- 
dles for operation 


eT eire: ets 


unit, a 90-horsepower diesel with a 
matched torque converter, faces the rear. 
A power takeoff on the front of the 
engine drives the rocker-arm loader 
through a two-speed transmission of the 
same general type as for the tractor. 


by one hand; forward or reverse drive 
results from a push or pull on both han- 
dles, and twisting the levers produces a 
spin turn. Both controls automatically 
return to neutral if released. 
Additionally, a conventional turn may 
be made with the track brakes, which 
are of the air-cooled disk-type—al- 
though these brakes are intended mostly 
for parking. An additional brake for 
bucket control is of the same type. 


Final drive cases, having no clutches, brakes or complicated as- 
semblies, are separated by a spacer piece which is the housing for 
the rear power takeoff. 
are desired, this housing is one of the few pieces which must be 
changed. The final drive case, and other parts such as the trans- 


If wider or narrower gage tractor units 


mission case and covers, are 
cast alloy or fabricated 
wrought steel. All gearing, 
sprockets, front idlers and 
many other parts of cast al- 
loy steel are liquid flame 
hardened—and are believed 
to be the first so produced on 
a commercial basis. 
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DESIGNING 
_ LIGHTING 
- FOR MACHINES © 


Improved operation, efficien- 
cy, appearance and customer 
acceptance can be attained 
by providing adequate illumi- 
nation and reliabie visual 
signaling and indication 


By Robert C. Rodgers 
Assistant Editor, Machine Design 


SLY-improved lighting in ma- 
chines today has been achieved largely 
through increased attention in initial de- 

sign planning. Ideal lighting conditions today are 
limited only by knowledge of seeing and basic 
design factors concerning light and its control. 
To most effectively design lighting equipment in- 
to a particular machine, careful evaluation of the 
seeing requirements must be made in order to ob- 
tain light with the proper color, brilliance, and 
directional distribution characteristics most suit- 
able for the operating conditions, Fig. 1. Lighting 
considerations and limitations are quite different 
for a sewing machine than for built-in landing 
lights in a helicopter. Engineered lighting offers 
the most satisfactory results in all cases. 

In effectively integrating lighting with machines, 
the application of light for visual indication should 
also be considered. This important use is included 
in design of a majority of mechanical units manu- 
factured today: In this function, signal and pilot 
lights permit quick observation of conditions in a 
machine at the many points that are vital to proper 
operation. 
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Need for Good Lighting: In modern machines, 
whether data computers or jet fighters, the com- 
plexity of details that must be seen day or night 
has greatly increased. However, speed and ac- 
curacy of seeing are expected to remain at least 
at the same level and in many instances must be 
increased also. The most effective way to meet 
these demanding requirements, of course, is to 
improve seeing conditions with well-designed light- 
ing. This calls for serious consideration of the 
amount of light required for assuring highest effi- 
ciency with the human link in machine. control, 

Visual and lighting research throughout this 
country and abroad has indicated the desirability 
of 50 to 2000 footcandles of illumination for vari- 
ous jobs in order to obtain maximum human effi- 
ciency along with minimum fatigue; specific illumi- 
nation values depend upon individual seeing require- 
ments and limitations. 

In many indoor and outdeor work areas it is usu- 
ally not practical or economical to obtain illumina- 
tion values much above 100 footcandles from light- 
ing systems mounted on ceilings, walls, poles, etc. 
In fact, many general lighting systems still exist in 


147 





homes, stores, garages, offices, laboratories, fac- 
tories, etc., that provide only 5 to 20 footcandles 
on horizontal work surfaces; of course, only a frac- 
tion of that amount can illuminate inclined, ver- 
tical, and interior parts of machines used in such 
areas. 

Therefore, besides assuring adequate light for 
proper machine operation and maintenance, built-in 


lighting makes it possible to provide additional il- 
lumination in quantities from 50 to 2000 footcandles 
on any desired machine work plane in an easy and 
economical manner. 

Of course, millions of machines in the transporta- 
tion field (automobiles, trains, airplanes, etc.) and 
in the ordnance, agricultural, construction, and min- 
ing machinery field could not operate effectively un- 
der all service conditions without built-in lighting. 


Benefits of Built-in Lighting: In industrial ma- 
chinery, for example, properly designed built-in 
lighting can provide greater operator convenience; 
dangling or excessively protruding “hung-on” light- 
ing equipment may actually hinder more than the 
added light can help. The vertical milling machine 
shown in Fig. 2 has lighting units neatly recessed 
into the framework—there are no protruding light- 
ing fixtures to obstruct operations yet plenty of 
light is provided on the machining area. Whether 
built into industrial machinery, office machines, 
airliners, or home appliances, good lighting means 
comfortable lighting. In addition to the basic ad- 
vantages mentioned, well-designed built-in light- 
ing invariably results in greatly improved appear- 
ance and customer acceptance, Fig. 3. Also, many 


Fig. 2—Below—Milling machine equipped with two 

built-in lighting fixtures containing standard volt- 

age lamps. Holes for fixtures were cored when head 

was cast. Plastic fixture covers protect lamps from 
dust, dirt, and flying metal 
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MACHINE LIGHTING 


benefits such as increased safety, operator care and 
handling, operating speed and accuracy, etc., can 
accrue. 


Design for Lighting: Since properly designed 
lighting requires a knowledge of light itself and 
the theory of illumination, certain basic data must 
be considered and evaluated. This article will seek 
to bring into focus for the machine designer per- 
tinent background data and outline specific steps 
in the process of designing for the most economical, 
practical and effective built-in lighting. 


Selection of the right lamp for a specific applica- 
tion is one of the most important decisions to be 
made in the design of built-in lighting. There are 
many lamps that could possibly be employed on 
a certain machine and it is sometimes difficult to 
choose the particular lamp that is superior in every 
respect when all design features and limitations are 
taken into consideration. Many special shape, volt- 
age, and wattage lamps are manufactured, but the 
designer is wise to select a light source that is 
commonly available, provided it meets the design 
requirements satisfactorily. This is obviously true 
not only because such a lamp is easy to obtain for 
replacement purposes but it will be more eco- 
nomical to buy. 

Three basic light sources commonly available 
are the incandescent, gaseous discharge, and fluo- 
rescent. Electroluminescence is a relatively new 
basic light source that shows promise. 


Incandescent Lamps: Often referred to as 
tungsten filament lamps, these light sources are 
produced in literally hundreds of sizes, shapes, 
colors, and wattages. They are designed for volt- 
ages as low as 1 volt or as high as 300 volts. Wat- 
tages for these light sources range from less than 
0.1-watt to 50,000 watts. Some of the more com- 
mon bulb shapes for these lamps are outlined in 
Fig. 4 along with standardized bulb designations. 

Incandescent lamps have many desirable features 
along with several drawbacks. Briefly these are 
some of their advantages: 


1. Commonly available and inexpensive. 

. Simple to install and maintain—no ballasts or 
starters needed. 

. Designed for wide voltage range. 

. Efficient at low voltages. 

Rugged at low voltages. 

. Operate well on either ac or dc. 

. Concentrated light source permitting ease in 
light control. 

8. Air temperature and circulation has little ef- 

fect on light output. 
9. Start reliably at any temperature. 
. Lamp life unaffected by intermittent duty. 


i) 
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Shortcomings of incandescent lamps are important 

to the designer. Some of their disadvantages may 

call for the selection of a fluorescent lamp or some 
other basic type of lamp. The following drawbacks 
are most prominent: 

1. Low efficiency at standard voltages in com- 
parison to same wattage mercury vapor or flu- 
orescent lamps. 

2. High heat generation. 

3. Fragile filaments in higher voltages unless spe- 
cially mounted. 

4. Short life—usually 750 to 2000 hours. 

5. High brightness. 


Sources that are high in brightness are somewhat 
desirable in visual indication lamps but not for 
comfort in illumination; high-brightness sources 
require extra care in shielding. 

GENERAL-SERVICE LAMPS: The most commonly 
used incandescent lamps are in the 60 and 100-watt 
size A bulbs. The PS designated lamps start at the 
200-watt size and both A and PS lamps are avail- 
able in clear and inside frosted bulbs. Clear bulbs 
are employed in locations where accurate con- 
trol of light is desired and, of course, the clear 
bulb assures maximum light transfer from the 
lamp. Inside frosting of lamps helps reduce glare 
and eliminates filament striations and shadows, 
yet it absorbs only 1 to 1% per cent of the light 
produced. Lamps in this class have a design life of 
750 to 1000 hours. 

REFLECTOR AND PROJECTOR LAMPS: Having bulbs 
made with special parabolic contours, these lamps 
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provide high footcandle levels for floodlighting and 
spotlighting in industrial machinery, headlighting, 
automobiles and locomotives and many similar ap- 
plications. Reflector (R bulb) lamps are made in 
either soft or heat-resisting glass. The latter type 
will withstand a limited amount of flying liquid 
without breaking. Projector lamps are made of 
pressed hard glass and have the PAR designation 
indicating a parabolic aluminized reflector. 

The number following the letter of the bulb de- 
signation is the diameter of all lamps in eighths 
of an inch. For example, the lamp employed in 
the rotating navigation taillight assembly, Fig. 5, 
is a PAR 36, nominally 41% inches in diameter. 

ROUGH AND VIBRATION SERVICE LAMPS: Where 
a light source will be subject to excessive knocks 
and bumps it may be necessary to specify so-called 
rough-service lamps if an incandescent type is de- 
sirable. These are available in low, standard, and 
high voltages in the A and PS bulb shapes with 
sizes that range from 25 to 500 watts. However, 
they should not be employed if a general-service 
lamp will operate with reasonable reliability. Since 
the filament in the rough-service lamp is held by 
many more supports, the light output is roughly 
two-thirds that of the same wattage and voltage 
general-service lamp. 

Vibration-service lamps are designed for use near 
heavy or high-speed machinery (Fig. 6), elevators, 
filling-station gasoline pumps and other vibration 
areas. Employing a special filament wire and fila- 
ment mounting, this lamp is available in the 25 
to 150 watt sizes. Although not as low in efficiency 
as the corresponding rough-service lamps, vibra- 
tion-service lamps still show a heavy sacrifice in 
efficiency as compared with general-service lamps. 
They should be used only where justified by en- 
vironmental conditions. 

Vibration and shock often accompany each other 
and it may be difficult to distinguish between them. 
Sometimes only by actually trying each lamp in the 
machine can the proper lamp be determined. In 
general, rough-service lamps can be used where 
there are both shock and moderate vibration; for 
this combination the vibration service lamps are 
not recommended. 

PICTURE PROJECTION LAMPS: Where bright 
beams of light must be accurately controlled, the 
picture projection lamp is often employed. These 
light sources find application not only in still and 
motion-picture projectors but in _ oscillographs, 
radiometers, spectrophotometers, colorimeters, and 
optical comparators such as the one shown in Fig. 7. 

BAKE-OVEN LAMPS: These sources are made with 
a special basing cement which will withstand tem- 
peratures up to 550 F and other special features 
which permit their use in applications where high 
external temperatures prevail. 

MINIATURE LAMPS: This classification includes 
low-wattage lamps used mostly as visual signals 
or indicators in instrument and control panels, 
telephone switchboards, power indicators in office 
machines, industrial machinery, and transportation 
equipment. These small lamps usually are de- 
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signed for low voltages. Several common mini- 
ature incandescent lamps appear in Fig. 8. 


Electric Discharge Lamps: Mercury, neon and 
argon are usually employed for producing light 
by gaseous conduction methods. Such lamps of in- 
terest to the machine designer are discussed in 
the following paragraphs. 

MERCURY-VAPOR LAMPS: Because of their oper- 
ating characteristics, mercury-vapor lamps are 
limited to relatively high-wattage sizes—100 to 
3000 watts. Design life of these sources is from 
1000 to 10,000 hours depending on the lamp and the 
number of hours per start. Having efficiencies ex- 
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ceeding 50 lumens per watt, mercury lamps can be 
used where high intensities of light are desired 
along with long life and economical operation, 
Fig. 9. 

With the exception of fluorescent coated types, 
light from mercury lamps has a characteristic 
bluish-green color. When there is an absence of red 
radiation, most colored objects appear distorted in 
color value. Orange, pink, and red objects appear 
brownish or black. In the application of Fig. 9, 
the color of light was of little design importance 
since the main purpose of the machine is to meas- 
ure and record data. 

Where liquid-level gages such as shown in Fig. 
10 are designed into machines and control panels, 
mercury lamps have been employed to light liquid 
meniscuses to high brightnesses. Lack of red light 
in mercury sources is used to advantage in water 
level gages because little light is reflected from 
rust particles and thus the brightness of the water 
column itself is low while brightness of meniscus is 
accentuated. 

Ultraviolet light or so-called black light mercury 
lamps are widely employed in high-speed industrial 
semiautomatic inspection machines such as shown 
in Fig. 11. High-intensity, black light illumination 
is essential here for fast yet accurate observation. 

GLow LAMPs: Basically, the glow lamp consists 
of two electrodes inserted into a glass bulb con- 
taining one of the rare gases (neon, argon, helium, 
etc.). Various sizes and types of glow lamps are 
available ranging from 1/25 to 3 watts in power 
consumption. Since the light output of glow lamps 
is low, they find only limited use as sources of 
illumination; their major application is for visual 
indication purposes. Data computing and process- 
ing machines and counters, Fig. 12, employ glow 
lamps by the dozens for numerical indication be- 
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cause these lamps are rugged, reliable, require little 
power, and have very long life—some types are 
rated in excess of 25,000 hours, 

Neon glow lamps radiate an orange-red light 
while argon glow lamps glow with a blue-violet 
color. Glow lamps, like all electric-discharge lamps, 
have a “runaway” characteristic and must be oper- 
ated in series with some current-limiting device 
such as a resistor. Neon glow lamps can operate 
on voltages ranging from about 100 to 600 volts 
with the proper external resistors. Argon glow 
lamps produce considerably less light than neon 
lamps and have a much shorter useful life. 

Response speed of glow lamps permits the light 
output to follow the current approximately linearly, 
up to flashing rates of 15,000 cycles per second. 
Glow-lamp characteristics are not noticeably af- 
fected by ambient temperatures below 300 F. 


Fluorescent Lamps: For many machine lighting 
applications, fluorescent lamps should be given 
careful consideration. Nominal power ratings of 
these sources of light range from 4 to 100 watts. 
Made as straight tubes in sizes from 6 inches in 
length to 8 feet and in diameters which vary from 
52 to 2% inches, there is a fluorescent lamp avail- 
able for practically any lineal space requirement. 
They are also produced in a number of circular 
forms. Where standard sizes fail to meet the de- 
signers space and shape limitations, custom-made 
fluorescent tubing designs can be specified such as 
employed in the pressure gage in Fig. 13. 

Fluorescent lamps produce light about five times 
as efficiently as comparable-wattage, standard- 
voltage incandescent lamps. This lumens-per-watt 
efficiency advantage is offset by the fact that 
fluorescent auxiliaries (starters and ballasts) con- 
sume power, too, and fluorescent lamps and fix- 
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tures have a higher initial cost—often of impor- 
tance to the designer and manufacturer. Major 
advantages of fluorescent lamps are: 


. High efficiency. 

. Low brightness. 

. Low heat generation. 

. Resistant to shock and vibration. 
. Long life—6000 to 10,000 hours. 
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Fluorescent lamps have disadvantages and the fol- 
lowing would be of concern to the designer. 


1. Complicated circuits and many components. 

2. Do not operate on low voltage. 

3. Do not operate too satisfactorily on dc. 

4. Light output affected by air temperature and 
air circulation (Fig. 14). 

5. Large in size for light output. 


After the light source is selected, the primary 
design problem is the control of light. Few lamps 
have the desired characteristics of brightness, 
color, shape, candlepower distribution, etc., suited 
for direct application without control or modifica- 
tion. Exceptions, in some respects, to this state- 
ment might include neon glow lamps, reflector and 
projector lamps, or type 222 lamps, Fig. 15. 

To obtain the proper light distribution and color, 
the designer must work with many types of reflect- 
ing and transmitting materials. These are formed 
into various shapes and contours, which are de- 
pendent upon the characteristics of the materials 
and lighting results expected. 


Reflecting Materials: The materials that can 
be suitably employed as light reflectors range from 
the shiny or specular types which include mirrored 
glass or polished aluminum to the diffusing ones 
such as flat white paint. In between are the spread 
types like brushed aluminum and the diffuse-spec- 
ular materials. Porcelain enamel is commonly 
used in industrial fixtures and is primarily a diffuse 
coating, but a specular component results from 
the shiny surface glaze. 

Many industrial fluorescent luminaires such as 
shown in Fig. 16 are usually supplied in three fin- 
ishes—Alzak aluminum, white porcelain enamel, 
and white baked enamel. The Alzak aluminum fin- 
ish provides a lower brightness inside the lumi- 
naire with a slight sacrifice of luminaire efficiency 


Fig. 16—Typical built-in type industrial fluorescent 
luminaire can be mounted with rivets, screws or 
bolts at ends, sides or top 














—reflection factor is 70 to 80 per cent. White 
porcelain enamel is quite durable and easy to clean 
and has a reflection factor near 80 per cent or 
higher. Most of the white baked enamel finishes 
have reflection factors between 80 and 85 per cent 
and higher. 


Reflector Contours: Light rays are most ac- 
curately controlled when redirected from shiny 
or specular surfaces. If these are given certain 
geometric shapes or contours, definite light pat- 
terns or distributions are obtained. The simplest 
reflector is a plane which obtains a wide variety 
of control from the type of surface—mirrored to 
diffuse. Semicircular contours are commonly em- 
ployed with picture projection lamps, Fig. 7, to re- 
direct the light back toward the collecting lenses 
and thus increase the efficiency of the optical 
system. Modifications of circular shapes toward 
parabolic contours, such as done with fluorescent 
fixture in Fig. 16, are common design techniques. 
Parabolic contours can redirect light from point 
or line sources into essentially parallel rays. Com- 
binations of circular, parabolic, and plane sections 
can be employed to produce a wide variety of dis- 
tributions. 


Transmitting Materials: Most clear flat ma- 
terials such as glass or plastic transmit light with 
little directional change. Although these ma- 
terials do little in the way of controlling light, 
they serve the valuable purpose in machine design 
of protecting light sources and reflectors from 
dust, dirt, flying chips, water, oil, corrosive solu- 
tions, and gases. Etched, frosted, enameled, and 
opalescent materials are employed to diffuse, scat- 
ter, or spread light. 

Light polarizing materials are used to some ex- 
tent for dimming purposes in pilot lights and have 
been proposed to practically eliminate the glare 
problem in vehicle headlighting. Many Boston trans- 
it cars have been using polarized headlights quite 
successfully for some time. 

When clear transmitting materials are given 





special shapes in the form of lenses and prisms, 
they turn or change the path of light, Fig. 17. 
Automobile headlights have many prisms cast into 
the lens of the lamp to produce carefully defined 
light patterns. 


Selection of a lamp and methods of controlling 
its light output is dependent on many environ- 
mental and physical construction details and limita- 
tions which must be carefully considered. If the 
need for lighting exists in a machine, then the func- 
tion of the light becomes the major factor con- 
trolling the design planning for this lighting. Since 
the lighting techniques and equipment employed 
in lighting for illumination and visual indication 
are quite different in many respects, they will be 
treated separately. The following considerations 
are important when designing built-in lighting for 
illumination. 





Amount of Light: Light source and luminaire 
selection is primarily dependent upon the number 
of footcandles required for a particular visual 
task. Visibility is a function of several basic char- 
acteristics of the object or detail being seen and 
its background. These include size, shape, reflec- 
tance or transmittance, time, color, and brightness. 

In machining a part, assembling a product, or 


GRP STL INERT BEES fOONS ORNL OTR TT TE TES ETT DS 
Table 1—Recommended Illumination Levels 
for Machines 


Type of Work Illumination* 
(ft-c) 
Rough 20 
Medium 50 
Fine 100 
Extra fine 300 


* These are footcandles maintained in service. Initial 
values should be 25 to 100 per cent higher to com- 
pensate for lamp and luminaire depreciation. 
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operating a data computer, for example, the size 
and shape of centering marks on the part, compo- 
nents put into the product, or numbers fed to the 
computer are rather definitely determined and 
fixed in size and shape. Reflectances or transmit- 
tances of vital details and their backgrounds along 
with their colors seldom can be changed, except 
in a few cases, to improve seeing. The eye operates 
quickly, thus increasing time for seeing does little 
to increase visibility after a few seconds or in most 
cases a fraction of a second. Therefore, the designer 
usually has little influence over the first five char- 
acteristics, but he can control the factor of seeing- 
task brightness. By adding footcandles, brightness 
differences' between objects and their backgrounds 
are increased with resultant improvements in visi- 
bility. Illumination required for machine lighting? 
applications are listed in TABLE 1. 


Quality of Light: 


Brightness and color of the 


REFERENCES 
1. S. K. Guth, A. A. Eastman, and R. C. Rodgers—‘‘Brightness 
Difference—A Basic Factor in Suprathreshold Seeing,’’ Jilu- 
minating Engineering, Vol. 48, No. 4, May, 1953, Page 233. 
2. IES Lighting Handbook, Illuminating Engineering Society, New 
York, 2nd edition, 1952, Table 9—18, Pages 9—63-68. 
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light source and the area surrounding visual tasks 
controls quality of illumination. There are several 
factors the designer must consider for this aspect. 
BRIGHTNESS RATIOS: Limitations on the ratio of 
brightnesses in the various parts of the visual 
field must be made to help insure seeing comfort. 
For seeing areas in field of view as depicted in 
Fig. 18, the following limitations are given: 


1. Brightness of critical seeing area (zone 1) 
which extends out to a visual angle of about 
60 degrees should not be more than three times 
brightness of immediate surround (zone 2) 
which extends out to about 120 degrees. 

. Brightness of critical seeing area should not 
be more than ten times brightness of area out- 
side immediate surround (zone 3). 


Such brightness ratios are to be considered as 
maximums and reductions are generally beneficial. 
It should be apparent to the machine designer that 
these brightness limitations can be met only by 
employing light finishes on machines, control 
panels, etc. 

GLARE: Excessive brightness in the direction of 
the eye, generally termed glare, must be prevented 
or compensated for by increasing adaptation 
brightness and/or glare-source surround bright- 
ness. Glare can be caused by reflected or direct 
light and must be guarded against in either event. 
Shiny parts and surfaces must be kept to minimum 
in the critical seeing area of a machine. The light 
source itself must be shielded or louvered, Fig. 19, 
to keep uncomfortable brightnesses out of the eye 
as much as possible. 

SHADOWS: Prevention of shadows with built-in 
lighting is desirable except where silhouettes of de- 
tails are desired. Silhouette lighting is restricted 
mostly to visual indication. Elimination of shad- 
ows is one important reason for building light into 
many machines, especially in machine tools, Fig. 20. 








Shadows become a major factor in the design of 
control panels, instrument panels, and laboratory 
equipment, Fig. 21. 

CoLor OF LIGHT: Tests have shown that different 
color qualities with equal intensity lighting have 
little effect on visibility. For most machine lighting 
which is built-in for purposes of illumination, color 
of light is not of great consequence. It is important 
if colored parts, materials, or products must be 
visually matched, combined, graded, or inspected in 
a machine on the basis of their color character- 
istics. Lamp manufacturers will recommend lamps 
and colors for these highly specialized applications. 
In general, it is best to use the so-called white 
sources. For ordinary machine lighting applica- 
tions, colored sources produce no magical increase 
in comfort or decrease in physical fatigue as is 
sometimes claimed. 

FINISHES: Reflectances of the finish on most 
machines, instruments, test equipment, instrument 
panels, control panels, etc., should range between 
20 and 50 per cent. In areas where most of the 
visual work is done, reflectance values should be 
at least this high to decrease brightness ratios. 
The other big advantage of a high-reflectance fin- 
ish is that it permits most efficient use of the 
available light from both general lighting and built- 
in lights. Control panels with dark finishes, Fig. 


22a, are greatly improved in appearance and seeing 
comfort by light surfaces, Fig. 22b. 

Color of finishes is a complete story within itself, 
but commonly accepted colors on machines today 


are light buffs, greens and blues. Many instru- 
ments, data processing machines, office machines, 
machine tools, etc., are finished with 15 to 50 per 
cent reflectance grays. 


Environmental Conditions: Almost limitless in 
number and variety, environmental conditions are 
of considerable importance in the design of lamps 
and fixtures into many machines. The following 





MACHINE DESIGN—February 1954 























are some of the more important ones: 


. Temperature 6. Flying debris and impact 
. Air circulation 7. Corrosion 
. Humidity 8. Vibration 


9. Shock 
10. Hazardous locations 


. Dust and dirt 
. Flying liquids 


of, © tH 


Transportation vehicles encounter practically 
every one of these conditions during their life in 
hot and cold temperatures, flying stones, salt, etc. 

TEMPERATURE: In dealing with this aspect the 
temperature of surrounding liquids and gases, 
lamps and the machine itself plays an important 
role. For low temperature and high-temperature 
conditions, built-in fluorescent lighting should be 
discouraged in most cases unless enclosed, as can 
be seen from the curves in Fig. 14. These applica- 
tions include freezers, refrigerators, stoves, etc. 

AIR CIRCULATION: Here too fluorescent lamps are 
less efficient in heavy drafts. This can be easily 
handled in the original design by specifying en- 
closed luminaires with glass or plastic bottoms for 
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protection from the cooling effect of high-velocity 
air streams. Filament and mercury-vapor lamps 
are not so limited as far as temperature or air 
circulation is concerned. Such lamps should not be 
allowed to become too hot, not only from the stand- 
point of lamp life but also damage possibilities to 
surrounding equipment and materials. 

HuMIpDITy: Few problems exist with any of the 
light sources in this aspect. It would be desirable 
to enclose lamps completely in high-humidity areas, 
but this is usually not necessary. Most filament 
lamps built into freezers and refrigerators are in- 
stalled in rubber sockets which seal the moisture 
out of the socket when the lamp is screwed in tight. 

DusT AND DirT: Reflector and PAR lamps are 
naturals for dusty and dirty areas because it is 
simple to clean their smooth glass surfaces. Here 
too glass and plastic bottoms on fixtures for any 
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of the lamp types make it possible to maintain 
high light output in dirty environments because 
of cleaning simplicity. 

FLYING DEBRIS AND IMPACT: This category in- 
cludes light bulb breakage by such items as flying 
metal fragments in machine tools, flying stones in 
transportation vehicles, dry and liquid abrasive 
materials in finishing applications, and accidental 
impact from tools or other hard objects. It is 
usually necessary to specify hard-glass lamps or 
use fixtures or globes made of plastic or hard glass, 
Figs. 2, 3, and 20. Metal shields or guards are 
used to protect lamps from breakage in many ma- 
chines. Screening or punched metal, Fig. 1, are 
commonly employed in such applications. 

FLYING Liquips: Temperatures of flying liquids 
are usually much cooler than any of the light 
sources, especially the filament and mercury-vapor 
types, and may break bulbs of lamps from thermal 
shock. Therefore, it is best to protect most lamps 
by using enclosed luminaires having plastic or hard- 
glass covers made waterproof with gaskets. Hard- 
glass flood and spotlights can be mounted in high- 
necked sockets. These lamp holders can be made 
waterproof to prevent electric shorts by gaskets. 

CORROSION: Liquids and gases that are corrosive 
must be guarded against by specifying either well 
sealed lamp sockets or completely sealed fixtures. 
Here of course the type of sealer must be able to 
withstand the corrosion characteristics of liquid or 
gas especially the acidic or alkaline varieties. 

VIBRATION AND SHOCK: Here the corttern is light 
failure from lamp filament breakage. As pointed 
out previously fluorescent lamps or shock and vi- 
bration type incandescent lamps have sturdy fila- 
ment designs and should be used in those areas 
where general service lamps will not hold up. If 





heat and power consumption are of importance, use 
of fluorescent lamps should be considered. Shock 
and vibration can be damped by such techniques as 
mounting lamps or fixtures on springs, Fig. 23, 
and in or on rubber or plastic, Fig. 3. 

HAZARDOUS LOCATIONS: As defined by the Na- 
tional Electric Code, hazardous locations are areas 
in which explosions and/or fires may occur because 
of the presence of (1) explosive gases or vapors, 
(2) combustible dusts in the atmosphere, or (3) 
locations in which “flash fires” may occur because 
of accumulations of readily ignitable fibres or fly- 
ings. 

For Class 1 locations, lamps are encased in heavy 
metal and glass luminaires. These are designed to 
prevent hot gases caused by possible internal ex- 
plosions from reaching surrounding atmosphere at 
sufficiently high temperatures to create external 
explosions. These internal explosions may be 
caused by electric arcs in wiring and switching 
circuits or hot filaments in case of light bulb break- 
age. 

In Classes 2 and 3, luminaire shape reduces ac- 
cumulation of combustible materials. Also, lumin- 
aires are usually larger than those employed in 
Class 1 to provide sufficient radiating surface to 
prevent high concentrations of heat from the lamp. 
Only code-approved complete luminaires should be 
employed in machines used in areas under any of 
these classifications. 

The design of an explosionproof mine machine 
headlight is shown in Fig. 23. This basic type of 
sturdy design is employed in lesser degree for all 
types of heavy mobile machinery. 


Lamp and Fixture Mounting: A wide variety of 
standard sockets are available for practically every 
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type of lamp manufactured. For some of the built- 
in lighting applications employing PAR lamps, MACHINE LIGHTING 


however, bulb mounting seats must be designed 
for rigid positioning of lamps. Screw-mounted 
metal clips or retaining rings must be employed to 
hold bulbs in place as shown in Figs, 5 and 24. 
Most sockets are attached or held in place by means 
of screws, bolts, or rivets, but in some cases these 


can be supported with springs, mounted in plastic, 
rubber, or other special service materials. 

Fluorescent lamps require either push-pull or 
twist-in sockets which are mounted with machine 
screws. Techniques used in two applications of flu- 
orescent lamps are shown in Figs. 21 and 25. 

Incandescent or fluorescent lighting fixtures can 
be made quite simple to mount, Figs. 19 and 26. 


Wiring: Voltage and current requirements of 
lamps designed into a machine along with the en- 


Fig. 29 — Left — “Grain-of-wheat” incandescent 

lamps mounted in threaded bases brightly trans- 

illuminate numbers on indicator panel of data con- 

verter. Lamp panel mounted on banana-plug jacks 
permit ease of maintenance 


Fig. 30—Below—Typical enclosed and open type 
indicator light assemblies for miniature incandescent 
and neon lamps 
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vironmental and service conditions determine wire 
size and insulation. Where many wires are neces- 
sary, a wire coding technique is a must for easy, 
fast, and accurate assembly on the production line 
and to permit ease in maintenance. Common cod- 
ing methods used include numbered tabs or colored 
wire, Fig. 28. Wiring and insulation should be 
protected from overloading with fuses; adequate 





ventilation should be provided for the wiring. 


Maintenance: Light output reduction is caused 
by lamps producing less light as they get older and 
by luminaire and machine light-reflecting surfaces 
becoming defaced or dirty. The designer cannot do 
much about this depreciation but he can specify 
lamps, luminaires and machine finishes that are 
durable, stain resistant, and easy to keep clean. 
Openings above lamps that permit good air flow up- 
ward reduce dirt accumulation on reflecting sur- 
faces of the fixture and on the lamp itself. 


Appearance: In airplanes, appliances, trains, 
automobiles, office machines, ships, etc., appear- 
ance plays a key roie in lighting design. While im- 
portant, it should be given a secondary position in 
industrial machine lighting to minimize design and 
production costs. 


Cost: More than the initial expense of fixtures 
and lamps are included in the cost of light. The 
machine owner pays annual operating costs which 
include electric power charges plus maintenance ex- 
penses, lamp replacement and lamp and luminaire 
cleaning. Therefore, costwise, a choice must be 
made among incandescent, fluorescent, and mercury- 
vapor lighting. Incandescent has a low initial cost 
and low maintenance cost while fluorescent and 
mercury vapor are more efficient. Heat and qual- 
ity of lighting may indicate fluorescent even if it 
is more expensive. On most machines high-quality 
lighting can be specified in the original design for 
a small percentage of the final selling price. Cost 
of lighting is usually insignificant in transportation 
equipment, commercial and industrial machines, 


Fig. 36—Snap-in dial light mounted behind tele- 
vision channel indicator, top, and slide-on dial light 
located behind radio dial, bottom 
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and home appliances, but in a majority of cases 
safe and efficient operation is dependent to a large 
degree upon the operator being able to see well. 


Many of the methods and techniques employed in 
designing well-illuminated work surfaces in and 
around machines may be used in designing illu- 
minated instrument and control panels. The same 
basic light control knowledge is used in bouncing 
light off the reflector in a rotating navigation light 
on the tail of an airplane, Fig. 5, as is employed to 
reflect light from the work surface of an electric 
range. However, some fundamental design differ- 
ences do appear in transilluminating surfaces, jew- 
els, and reflectors in signal and pilot lights. Lamp 
and fixture mounting methods often differ, too. 


Lamp Selection: A broad range of lamp sizes is 
employed for visual signaling and indication. For 
example, little “grain-of-wheat” lamps serve to 
transilluminate numbers in a data computer, Fig. 
29, while a brilliant PAR 36 lights the navigation 
assembly, Fig. 5. Advantages of incandescent 
lamps used for visual indication are that they are 
bright and adjustable in brightness and are avail- 
able in many sizes and voltages; disadvantages 
are relatively fragile filaments and short life. On 
the other hand, neon lamps are rugged, reliable, 
require little power, and have long life, but are 
only available in limited sizes, brightnesses, or col- 
ors. Also, neon lamps require 65 volts ac or 90 
volts de to glow. 

Lights that are built into machines for purposes 
of signaling, warning, numerical indication, etc., 
rely on a variety of light control media. For ex- 
ample, refractive devices are extensively incor- 
porated in automobile taillights, turn-signal lights, 
license-plate lights, ete. Of course, pilot or dial 
light assemblies of all types, Fig. 30, contain a 
wide variety of light reflecting and refracting 
jewels and covers. Bending of light around cor- 
ners using internal light reflections in glass or 
plastic rods, Fig. 31, is finding many applications 
in built-in visual indication lighting where space 
and mounting limitations are severe. 

The designer can easily select the type and size 
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of indicator light assembly by determining the 
space, color, brightness, mounting, reliability, and 
maintenance requirements. There are few hard and 
fast rules on color selection—in many instances 
selection depends upon the complexity and use of 
the machine. 

Brightness necessary in indicator lights depends 
on the ambient lighting conditions in which a par- 
ticular machine is normally operated, observation 
distance, size of the light, and purpose of the light. 
Obviously a failure or danger warning-light gener- 
ally should be brighter than would even be con- 
sidered comfortable in order to attract sufficient 
attention. Colored filters used in indicator light 
assemblies, etc., have different transmittances for 
different colors and eye response varies for differ- 
ent colors; this must be taken into consideration. 
For example, plastic pushbuttons in the multiple- 
circuit switch, Fig. 32, were made to appear about 
equal in brightness for five widely different colors 
by careful design of reflector, lamp position, and 
color filters, Adjustable brightness lamps in instru- 
ment panels are necessary in most applications. 


Mounting of Indicator Lights: Popularity and 
versatility of pilot lights and dial lights for visual 
indication purposes stems largely from the many 
lamp and fixture mounting techniques available to 
the designer. The simplest mounting technique is 
to solder-in the lamp permanently, Figs. 12 and 33, 
but this is not recommended, except for some neon 
lamps, because of lamp replacement difficulties. 

The simplest and most economical pilot or dial 
light assembly is a plain socket fitted with mount- 
ing clamps, brackets or projections that have 
threaded or unthreaded holes, Fig. 34. These allow 
secure attachment to machine panels and frame- 
works with wood screws, machine screws, or bolts, 
Fig. 35. Snap-in and slide-on types of units, Fig. 
36, are widely employed in dial lighting applica- 
tions because of low initial cost and ease of as- 
sembly on production lines. Most types of indi- 
cator lights are available with single-lead grounded 
sockets or twin-lead insulated sockets. 

Two other basic mechanical arrangements of 
signal and indicator light assemblies are the open 
and enclosed types shown in Fig. 30 which include 
jewel assemblies, sockets, and brackets or fixtures. 
These mount by clamping the entire unit to a panel 
through circular holes with nuts or threaded caps 
from the front. A waterproof and oilproof pilot 
light is shown in Fig. 37. 

High reliability and easy maintenance are usually 
important in indicator light design. A valuable ma- 
chine may depend on one indicator light always 
functioning. Thus, it is a good desig to build in 
two lamps for the same indication function, Fig. 38. 
In this case, one lamp is on a flashing circuit while 
the other is on steady voltage. The operator ac- 
knowledges the signal indication by pressing a 
button. The constant-brightness lamp stays lit un- 
til a trouble is fixed or a process control is turned 
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Fig. 38—Above — Hinged 
indicator-light, cover panels 
and lamp panels permit easy 
and fast cleaning, repair, 
and lamp replacement. Us- 
ing two lamps for one in- 
dication purpose increases 
reliability 


Fig. 39—Costly data record- 
ing interruptions prevented 
by oscillograph design 
which automatically switches to reserve galvanom- 
eter lamp in case of main lamp burnout 


off, on, or changed. 

When the recording oscillograph, Fig. 39, entered 
its design phase, the factor of operation reliability 
was given prime consideration. A relay circuit is 
provided for each of the main galvanometer record- 
ing lamps which automatically switches power to 


—— » 


a reserve lamp in the event of main lamp failure. 
Positive indication of recording lamp operation be- 
fore and during an experiment is assured, because 
indicator jewels on control panel are transillu- 
minated directly by light conducted through Lucite 
rods from each recording lamp. 

Another major consideration in selecting and de- 
signing-in indicator lights is the ease with which 
they can be maintained. Of course, the biggest 
maintenance concern is lamp replacement in case 
of a burnout. Many pilot and dial light assemblies 
have removable caps to insure ease and speed in 
lamp replacement. If these are not employed, the 
design of the machine and the location of the in- 
dicator lights should be such that lamps are readily 
accessible from inside the unit or the indicator 
lights should be mounted on removable panels, Fig. 
29, or on hinged panels, Fig. 38. 

In the final approach to indicator lighting, relia- 
bility of operation and simplicity of design must 
be balanced against ease of maintenance and cost. 
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N APPRAISAL of eligible materials for a ma- 
] chine part, strength in tension is one of the pri- 
mary factors, since this property is usually used 
as an index of strength of the material. But care- 
ful consideration must be given the variations pos- 
sible in tensile strength, not only in considering 
tensile strength figures for evaluation, but also to 
permit effective appraisal of the strength poten- 
tials of any material, 

Some of the “chance” variations, and variations 
occurring as a result of design, have been pointed 
out in a previous article (Part 2, November, 1953, 
Page 161). These relatively uncontrolled factors— 
variations between lots, variations introduced by 
form and size, and directional characteristics— 
must be kept in mind. 

Equally important, however, are the strength po- 
tentials of each class of engineering materials. Con- 
ventional methods of raising strength levels by 
heat treating and cold working have large effects 
on widening the range of tensile strength of met- 
als. These ranges are shown for a wide group of 
materials in Fig. 2 of the previous article. The 
eresent article summarizes the methods for raising 


MACHINE DESIGN—February 1954 


'fellvcace of Neat Traian 
and Cold Working on 





By Robert L. Stedfeld 
Associate Editor, Machine Design 


strength levels for a number of these materials and 
points out some of the practical” significance of 
these methods. Almost all metallic materials can 
be worked to increase strength level; many can be 
heat-treated. Nonmetallics usually cannot be heat- 
treated or worked in the conventional sense of the 
terms, but other factors greatly influence tensile 
strength. 

One consideration will not be discussed—the ef- 
fects of annealing, normalizing or stress relieving. 
Although these are major heat-treatment tech- 
niques, their primary purposes are either softening 
and increasing ductility (annealing), or producing 
a stabilized metallurgical structure. None of the 
three is carried out primarily for increasing 
strength level, although normalizing or stress re- 
lieving may have a beneficial effect on strength by 
relieving internal strains. 


Wrought Carbon and Alloy Steels: Ranges of 
strength possible by cold drawing or heat treat- 
ment are indicated for a number of typical carbon 
and alloy steels in Fig. 1. Treatment or condition 
has been noted in each case; values at the left-hand 
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Fig. 1—Tensile Strength Ranges of Carbon, Alloy and Stainless Steels 
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TENSILE STRENGTH RANGES 


end of the scales generally represent tensile 
strength in the as-rolled, annealed or normalized 
condition, with higher strength (and corresponding 
higher hardness and lower ductility) being ob- 
tained by cold drawing or heat treatment. Values 
are typical for 4% through 1-inch rounds. 

By and large, steels are not used much above the 
200,000-psi tensile strength range, although recent- 
ly some work has been done in utilizing 4340 steel 
at a 260,000 to 280,000-psi level—a very high value 
for this steel. At these high strength levels, 
strength to weight ratio is equal or superior to the 
strongest aluminum or titanium alloys, 

Very careful design, however, and close control 
of heat treating and manufacturing processes are 
recessary.1 Many deep-hardening steels can be 
seat treated to strength levels well above this 
range, but chief problems are notch sensitivity, 
embrittlement and quench cracking during heat 
treatment, and hydrogen embrittlement from pick- 
ling and plating operations. By careful control of 
design and processing, these hazards can be min- 
imized, although they must be recognized and al- 
lowances made. Impact loading, for instance, 





‘References are tabulated at end of article. 


Fig. 2—Below—Relationship between ten- 
sile strength and hardness for quenched and 
tempered alloy stee 
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Hordness ( Brinell) 


Fig. 3—Right—Normal expectancy for yield 
point percentage of tensile strength for 
quenched and tempered alloy steels. Values 
in the area to left of the average curve usual- 
ly denote incomplete response to hardening 





which may be resisted successfully by aluminum 
because of its low modulus of elasticity, may be 
quite a problem with a steel at these high strength 
levels, since the steel has tendencies to fail in a 
brittle manner. Actual or simulated service tests 
must be conducted where impact or stress concen- 
tration may be present. 

Several basic facts about steels, which have often 
been mentioned before, deserve re-emphasizing: 


1. Steels of the same hardness produced by tem- 
pering after hardening will have about the 
same tensile yield strength, Figs. 2 and 3.2 

2. Maximum hardness is determined by the car- 
bon content, Fig. 4.° 


Thus in thin sections, steels of equivalent carbon 
content produce about the same tensile and yield 
strength after quenching and temperirg. 

Section size is the controlling factor in deter- 
mining whether a particular steel can be hardened 
to the proper tensile strength. Rate of cooling 
upon quenching and resulting “hardenability” are 
determined by the alloy content. Some steels are 
sluggish in response to heat treatment; the hard- 
ened structure can only be obtained for a short 
distance below the surface. Other steels are very 
sensitive; the same quenching procedure would 
result in much higher hardness and strength in 
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Hordness (Rockwell C) 


Fig. 4—Below—Dependence of maximum 
possible hardness on carbon content for 
plain carbon or low alloy steels 





) 0.2 0.4 06 os 10 
Carbon (per cent) 
Fig. 5—Right—Effect of cold reduction on 
strength of stainless steels 
equivalent -size specimens. Consequently, these 


“deep-hardening” steels are usually reserved for 
larger pieces where a strong, through-hardened 
structure is needed. Further consideration will be 
given to hardenability in a later article; TABLE 1, 
however, summarizes the hardenability character- 
istics of direct-hardening alloy steels.” 


Stainless Steels: Stainlesses fall naturally into 
three groups, TABLE 2.4 Of these, the martensitic 
stainlesses are strengthened by usual heat treating 
procedures. Ferritic stainlesses are not, and are 
normally used in the annealed state where they 
exhibit their maximum corrosion resistance and 


Tensile Strength (1OOOpsi) 
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Cold Reduction (per cent) 
ductility. Austenitic stainlesses, which are non- 


hardenable by heat treating, are appreciably 
strengthened by cold work, Fig. 5. Representative 
strength ranges are outlined in Fig. 1. 

Also available are several special stainlesses 
which fall generally into the “austenitic” group, 
but which are precipitation hardening. Resembling 
the Type 301 to 304 stainlesses in corrosion resist- 
ance, they offer equal or higher strengths when 
hardened. 


Wrought Aluminum Alloys: Many of the alumi- 
num alloys can be heat treated, TABLE 3, to provide 
tensile strengths ranging from 1.8 to 2.7 times the 











exer PCL Rae aia. See 

Table 1—Hardenability of Wrought Alloy Steels 

—_—__—_—_—_———-—-_ ———  Hardenability 

Carbon Content Low Medium High 
(mean %) 

0.30-0.37 SAE 1330, 1335, 4037, SAE 2330, 3130, 3135, 
Small and moderate-sized parts; 40427, 4130, 5130, 4137, 5135, 8635, 

moderate strength, high tough- 5132, 8630 8637, 8735 

ness 

0.40-0.42 SAE 1340, 40477, 5140 SAE 2340, 3140, 4053, SAE 4340, 9840 
Medium and large-size parts re- 40637, 4140, 4640, 
quiring high strength and good 8640, 8641, 8642, 
toughness 8740 

0.15-0.50 SAE 5045, 5046, 5145 SAE 4145, 5147, 5150, SAE 4150 
Fairly high hardness and 8645, 8650, 8745, 
strength, moderate toughness; 8750 
90% min martensite as _ oil- 
tuenched; gears, etc. 

0.56 - .62 SAE 4068t, 5150, 5152, SAE 8653, 8655, 
wXxXtra hardness and strength; 5155, 6150, 8650, 8660, 9262 
springs, hand tools, cutting 9254, 9255, 9260, 
edges, etc. 9261 

SAE 50100 SAE 51100, 52100 


1.02 
High wear resistance and hard- 
ness; antifriction bearings 





*Carburizing grades not included. 


tCarbon-molybdenum steels; 


higher carbon content usually specified be- 


cause of low alloy content; grouped on application basis rather than carbon content. 
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Fig. 6—Wrought Nonferrous Alloy Tensile Strength Ranges 
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Leaded brass (64 Cu, 34 Zn, Pe) —— —|-— — — 


Muntz metal (60 Cu, 40 Zn) — — — — — Le —— 
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Naval brass (60 Cu, 39 Zn) —— — — —|— — — — — << —__ 
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Table 2—-Conditioning of Stainless Steels 











Classification Martensitic Ferritic Austenitic 
Main alloying Chromium, Chromium Chromium, 
elements carbon Nickel 
Hardenable Yes No No 
Usual conditioning Heat treat None or slight Cold work 
method cold work 
AISI types 403, 410, 414, 416, 420, 405, 406, 430, 430F, 442, 301, 302, 302B, 303, 304, 
420F, 431, 440A, 440B, 443, 446 . 30., 308, 309, 310, 314, 
440C, 440F 316, 317, 321, 347 





annealed strength of the alloy, Fig. 6. Like con- 
ventional steel heat treatment, solution heat treat- 
ment of aluminum alloys consists of raising the 
temperature of the alloy (910 to 1000 F) followed 
by a quench (usually in cold water for wrought 
alloys) which raises the strength to the desired 
level. 

Following solution. heat treatment, aging is nec- 
essary to “precipitate out” soluble constituents. 
During the aging or precipitation hardening treat- 
ment strength of the alloy increases to a maximum. 
Further aging or overaging causes a decline in 
strength until a fairly stable condition is reached. 

In certain alloys—17S and 24S for example—pre- 
cipitation hardening occurs at room temperature 
within a few days; consequently these alloys are 
usually naturally aged. In others—11S, 14S, 18S, 
25S, 32S, 51S, 61S, and 75S—years would be re- 
quired. These alloys require artificial aging—rais- 
ing to a temperature of 250 to 375 F (for wrought 
alloys) for 4 to 10 hours. 

Various combinations of solution heat treatment, 
aging and cold working are included in the —T 
temper designation for aluminum alloys. The —H 
temper designations denote strain-hardened or cold 
worked alloys, the degree of cold work or final 
hardness being indicated by the second digit. Thus 
—H12 is 14-hard, strain hardened only; —H14 is 
14-hard, —H16 is 34-hard and —H18 is full hard. 
Similar designations are used for other combina- 
tions of strain hardening and conditioning. The 
effect of cold working on tensile strength is shown 
in Fig. 7. 


Magnesium, Titanium and Nickel Alloys: Various 
grades of magnesium, titanium, and nickel alloys 
can be heat treated, the treatment usually consist- 
ing of solution heat treatment and/or age (precipi- 
tation) hardening. 

Magnesium alloys, for example, are usually solu- 
tion heat treated with an air quench or further ar- 
tificial aging. Some grades of titanium can be 
heat treated by raising to temperature and air 
cooling (thin sections) or quenching (thick sec- 
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Table 3—Heat-treatable Aluminum Alloys 





Heat treatable 








Not heat treatable 





28 52S 11S 248 C578 
38 A548 14S 32S 61S 
4S 56S 178 A50S 63S 
50S 18S A51S 758 


538 76S 
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tions). In the case of titanium, however, present 
practice usually relies on cold working for strength 
increases. 

Many different nickel alloys with widely vary- 
ing compositions are available; consequently heat 
treatment cannot be summarized for all. The 
softest form of K Monel is obtained by water 
quenching; heat treating to obtain maximum prop- 
erties consists of a single age-hardening treatment 
followed by slow, controlled cooling. By contrast, 
Z nickel requires a solution heat treatment pre- 
ceding the single precipitation hardening treat- 
ment. Best treatment for Inconel X is considered 
to be a solution neat treatment followed by both 
a high-temperature (1550 F) and low-temperature 
(1300 F) aging treatment to develop the best com- 
bination of strength and ductility. Thus each 
case must be individually evaluated. 


Copper Alloys: Most copper alloys act like pure 
metal and cannot be heat-treated; cold work is 
used extensively for strengthening—either by draw- 
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Fig. 7—Increase in strength of aluminum alloys 
by cold reduction 











Fig. 8—Tensile Strength Ranges for Ferrous Castings 
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Cast iron 
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Ni-Hard (0.45-5.5 Ni, 1.3-2.0 Cr) +— — ——- | 
Ni-Resist (14-22 Ni, 1.5-3.5 Cr, 0-7 Cu)—— ZZ 
Nodular iren = —— — — — — —— + — — — — IIR 7771777) 
Cast Steel 
Low-carbon eas =e =F -- - ieee 
Medium-carbon (0.20-0.51 C) —-—- —-7— —--—- 
Chromium (0.79-3.05 Cr) = — — —- — - —- —-—- - - 
Chromium-molybdenum (0.57-6.5 Cr, 0.15-1.0 Mo) — — — —-— - 
Chromium- nickel (0.48-1.1 Cr, 1.24-3.19 a —— eee eee 
Cr-Ni-Mo (0.36-1.56 Cr, 0.05-3.0 = 0.21-0.51 Mo) — — 7 


Chromium-tungsten (0.95-6.0 Cr, 0.49-1.0 W) 


Copper (0.9-1.97 Cv) — — — — 
Manganese, medium (1.14-1.77 Mn) — — — + 
Mangonese, high (12-13 Mn) — — — — 4 





| 





Mn-Cr-V 
Mn-Cu-V (1.12-1.48 Mn, 0.8-1.15 Cr 
Manganese-molybdenum (0.75-1.8 Mn, 0.15-0.5 
Mn-Mo-V 


Manganese-nickel (1-1.7 Mn, 0.76-2.3 Ni) — 


Mn-Ni-V (0.9-1.34 Mn, 0.9-1.72 Ni, 

Molybdenum (0.3-0.81 Mo) ——- —- — 

Nickel (1.02-3.75 Ni) — — — 

Ni-Cr-W (1.81-2.25 Ni, 0.64-0.92 Cr, 0.39-0.45 W 


Nickel-molybdenum (1.18-3.7 Ni, 0.26-0.4 Mo) 


(1.29-3.5 Ni, 0.08-0.16 V) 


Nickel-vanadium 


Vanadium and Mn-V (0.6-2.17 Mn, 0-0.25 V) - 


High Alloy* 
CA (11.5-14 Cr, 1 max Ni) 
cB (18-22 Cr, 2 max Ni) — 4 
cc, HC (26-30 Cr, 4 max Ni) — 4 
CE, HE (26-30 Cr, 8-11 Ni) — + 
CF, HF (18-23 Cr, 8-12 Ni) — — 
CH, HH (22-26 Cr, 12-15 Ni) — 4 
CK, HK (23-28 Cr, 18-22 Ni) —— 
HT (13-17 Cr, 33-37 Ni) — — 
HW (10-14 Cr, 58-62 Ni) — 7 
HX (15-19 Cr, 64-68 Ni) —- 


(1.14-1.51 Mn, 0.38-1.28 Cr, 0.1-0.2 V 


(1.17-1.5 Mn, 0.15-0.55 Mo, 0.1-0.12 V 


, 0.1-0.11 V 


a < - - o 
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| “Alloy Casting Institute designations. 
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ing, forming or cold extruding. Typical increases 
in strength as a result of cold rolling are given in 
Fig. 7 of the previous article (November, 1953, 
Page 170). Typical strength ranges are shown in 
Fig. 6 of this article. 

Based on tensile strength, copper work hardens 
at a rate of about 400 psi for each 1 per cent of 
reduction in area by drawing, yellow brass at 
about 880 psi, silicon bronze at 1100 psi, and 
several of the aluminum bronzes at 1400 psi. Thus, 
the variation is quite wide. 

Exceptions to the rule on heat treatment are 
several precipitation-hardening alloys, which can 
be strengthened by a solution heat-treatment and 
precipitation hardening technique. These alloys 
are beryllium copper, nickel-beryllium copper, 
cobalt-beryllium copper, chromium copper, and 
nickel-phosphorus copper, most of which are 97 per 
cent or more copper. Additionally several alumi- 
num-bronze alloys, available principally as hot 
forging alloys, can be heat treated. 


Ferrous Castings: Ferrous casting strength 
ranges are shown in Fig. 8. Three broad groups— 
cast iron, malleable iron, and cast steels—differ in 
their response to heat treatment, and should be 
considered separately. 

Cast IRONS: Cast irons suitable for heat treat- 
ing have a graphite carbon content between 2 and 3 
per cent, preferably -of. small particle size. Soft 
gray irons with coarse graphite and ferrite and 
high silicon do not improve in strength as much 
as lower-silicon pearlitic irons with smaller graph- 
ite particle size. Alloyed cast irons can often be 
quenched in an air blast or still air to secure the 
desired hardness; consequently, they may be used 
for more complicated shapes where a more drastic 
oil quench employed for plain irons might be detri- 
mental. For highest tensile properties and shock- 


8 


Hordress (Brinell) 


8 


70 


Tensile Strength (1OOOpsi) 


20 
As Quenched 200 400 600 800 1000 


cast 
Drow Temperature (F) 


Fig. 9—Average variation in tensile strength and 
ardness of cast iron with draw temperature 
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TENSILE STRENGTH RANGES 


































resistance, a tempering operation is included. 

Actually, quenching from usual temperatures 
of about 1500 F reduces the tensile strength below 
as-cast values while hardness is increased, Fig. 9.° 
Tempering raises tensile strength as the draw 
temperature increases until a maximum strength, 
approximately equal to the as-cast strength, is 
reached. Beyond this tempering temperature, 
strength is again lower. At the tempering tem- 
perature producing maximum tensile strength, 
however, hardness remains substantially higher 
than original as-cast hardness. 

MALLEABLE IRON: Standard malleable iron is 
used in the malleablized or annealed condition, in 
which it exhibits its well-known ductility and 
toughness. Exceptions are copper or copper- 
molybdenum alloyed malleable irons, which can 
be  precipitation-hardened. Pearlitic malleable 
irons, however, can be direct-hardened by an oil 
quench and drawn to any desired hardness, but 
response is slower than for steel. With most mal- 
leable irons, such heat treatments are employed 
for hardening rather than raising the strength 
level. 

Cast STEELS: Heat treatments used for cast 
steels resemble those for wrought steels, Low- 
carbon (below 0.2 per cent) steel castings do not 
respond readily to heat treatment, which is used 
only for annealing, refinement in grain size, and 
improvement of ductility. Medium-carbon steels, 
by contrast, are seldom used in the as-cast condi- 
tion, improved tensile strength being obtained by 
an air quench, air quench and draw or liquid quench 
and draw. High-carbon (above 0.4 per cent) steel 
castings are usually quenched and drawn for ap- 
plications requiring high strength and resistance 
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Air quench | 
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No 600 800 1000 1200 1400 
drow 


Drow Temperature (F) 


Fig. 10—Effect of quenching procedure and 
draw temperature on tensile strength of a 
medium manganese-molybdenum cast steel. 
Test castings were first heated to 1650 F 








TENSILE STRENGTH RANGES 


to abrasion. Form cannot be too complex nor size 
too large because of the danger of quench crack- 
ing. 

Alloy cast steels, like wrought alloy steels, are 
designed to be heat treated. Hundreds of different 
alloy combinations and heat treatment schedules 
are available to bring out the best properties of the 
alloy steel. Effects of two different quenching pro- 
cedures on the tensile strength of a medium man- 
ganese-molybdenum steel are shown as an example 
in Fig. 10. 


Nonferrous Castings: Cast nonferrous metals, 
with strength ranges shown in Fig. 11, resemble 
their wrought counterparts in that solution heat 
treatment and precipitation-hardening methods are 
used for improving strength level. Thus, the copper 
alloys previously listed are capable of strength 
improvement as castings. 

Many of the aluminum casting alloys are also 
capable of being heat treated by the same pro- 
cedures. For certain intricate castings, which can- 


Fig. 11—Cast Nonferrous Metal Tensile Strength Ranges 


not be quenched without causing quenching strains, 
a precipitation treatment only may be used. Mag- 
nesium-base alloys are similarly treated, solution 
heat treatment being used to increase tensile 
strength, per cent elongation and toughness. Sub- 
sequent precipitation heat treatment or aging in- 
creases yield strength and hardness, with decrease 
in per cent elongation and toughness. 


Plastics: The tensile strength properties of plas- 
tics are extremely susceptible to many influences; 
consequently actual strength of a part may be 
quite different from property test values. Mold 
design and gating, amount of plasticizer or filler, 
and temperature all have a strong effect, For 
thermosetting compositions, polymerized during 
molding, tensile strength is also dependent upon 
molding technique. 

Percentage of plasticizer—necessary to obtain 
proper flow during molding for many plastics— 
alters physical properties. A highly plasticized, 
soft material having easy molding properties has 
lower tensile strength than the same material in 
harder, less plasticized grades. 

Fillers do not appreciably affect tensile strength 


Tensile Yield Strength, 0.2% offset (1000 psi) Sa - 
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Copper Alloys 


| T T 
Copper (96-99 Cu) — —- —- 4 -— -— - — : : : Yu. — 








Red brass (75-88 Cu, 2-8 Zn) — — + 


Semired bross (8-17 Zn) —— — — — | — — 
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Nickel bronze — — — — —— ——|— — — - ee (YP) 
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Silicon bronze — — — — — — — — 4 _— —— mi (0.5) 
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in small quantities; when present in large pro- 
portions they can either increase or decrease 
tensile strength. Cord, chopped fabric, glass fibers 
and similar fibrous materials usually increase 
tensile strength. Granulated or powdered fillers, 
such as mineral flour, whiting, diatomaceous 
earth, are usually added to change coloring or 
opacity, or to sharpen definition of molded edges. 
Such fillers can decrease tensile strength if present 
in sufficient quantity. 

Temperature has a much greater effect on 
strength of most plastics than on metals. Normal 
temperate-zone atmospheric temperature variations 
have but little effect on metals, but plastics are af- 
fected to a great degree. Humidity also plays a 
part, although atmospheric relative humidity 
changes cause less significant differences. 

Mo!d design, and particularly gating, vary actual 
strength. A molded test bar gated at the center 
rather than at one end usually has significantly 
lower tensile strength. “Weld marks,” where two 
flow channels in a molded part meet, indicate areas 
of significantly lower strength, and tensile strength 
at right angles to highly directional flow lines is 
usually lower. Variations in density throughout 
the molded part may cause weak points. 

Adequate cure, of course, is primary in all 
thermosetting plastics, since strength is directly 
dependent upon polymerization (formation of mol- 
ecular chains) of the resin. 


Rubber and Elastomers: Ultimate tensile 
strength or breaking strength of elastomeric ma- 
terials usually have little practical significance, 
since such compositions may elongate 700 per cent 
or more before breaking, whereas actual conditions 
may call for much less deflection. Usual practice 
for rubber, therefore, calls for the tensile strength 


Welding Machine 


A CONTINUOUS chain convey- 

or carrying 12 fixtures per- 
mits continuous loading and auto- 
matic indexing of valve gasket 
covers on a new welding machine 
developed by Multi - Hydromatic 
Welding & Mfg. Co. Twelve spot 
welds fasten retainers to the cov- 
ers at a rate better than 600 units 
per hour. Fixtures are moved in- 
termittently to position by an air 
cylinder; positive location being 
obtained by indexing against a 
movable, air-operated stop pin. At 
the welding station, an air clamp- 
ing cylinder exerts a downward 
force, pushing the fixture onto lo- 
cating pins, and the valve cover 
over the weld backups. 
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properties to be stated as a per cent modulus 
(usually 300 or 400 per cent) indicating the ten- 
sile stress at the stated per cent elongation. 

Most rubber and elastomer parts are not used in 
tension—shear or compression being more usual. 
Tensile values are thus not too applicable. Addi- 
tionally, the relationship between tensile properties 
and other properties is rather haphazard, so tensile 
properties are seldom related to serviceability. The 
main use of tens:le tests is to estimate the de- 
teriorating effects of heat, chemicals, etc. Varia- 
tions in tensile strength are indicative of such 
changes. 


Summary: Strength in tension, as an indicator of 
strength level of a material, is a basic considera- 
tion; ranges of tensile strength possible as a result 
of heat treatment and cold working have been in- 
dicated. But other factors also have a bearing on 
“strength.” Ductility, or the ability of the material 
to readjust to slight deflections, may be important. 
Primary loading may be in compression, torsion, 
shear or flexure rather than in tension, and the 
material’s behavior under these conditions may be 
different. Impact strength, “crackless plasticity” 
or other characteristics of the material may have 
a bearing on overall evaluation of strength. These 
additional factors will be considered in future 
articles. 
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C OMPLETE redesign of the 

new 14-type message 
register, left, from the older 
5-type, right, has resulted in 
a reduction in parts from 70 
to 40, reduction in size, and 
faster operation. Addition- 
ally, the new register de- 
sign by Bell Telephone Labo- 
ratories Inc. has a life ex- 
pectancy of over 2 million 
counts without a miscount, 
compared with about 500,000 
for the older 5-type. Height 
of both registers is the same, 
but the 14-type is narrower 
and more than an inch short- 
er in length. Weight is 8 
ounces, half that of the older 
type. 


Simplicity of the new type, 
right, is evident by compara- 
ison with its predecessor. 
Several advantages are 
gained by the new design. 
Arrangement of the drive 
pawl, plus lighter weight of 
the number wheels, permit 
much faster operation. Un- 
like the previous model, pawls 
on the new 14-type are not 
weighted, and will operate at 
angles greater than 45 de- 
grees. Consequently, the reg- 
ister may be mounted in any 
position. 


MACHINE DESIGN—February 1954 


























































































Basis for weight and size 
reduction is a new drive sys- 
tem. The older 5-type uses a 
forward drive system, a, in 
which the pawl advances the 
ratchet one digit when the 
electromagnet pulls the arma- 
ture toward it. The stop 
pawl is held against the 
ratchet wheel by gravity, 
since it is weighted at one 
end. Gravity also holds the 
drive pawl in position. A 
fixed overthrow stop and the 
shape of the drive pawl pre- 
vent unwanted forward mo- 
tion. Forward or Drive Stroke Cocked Position 
By contrast, the back drive (a) (b) 
system, b, used on the new 
14-type drives on release of the magnet. Motion of the armature when at- 
tracted by the magnet “cocks” the drive pawl by tilting it upward, and also 
releases the overthrow stop pawl. On release, the cog ratchet is advanced 
one digit, and the overthrow stop pawl intercepts a tooth to stop the action. 























Reduction in number of parts is very evident. Many parts have been elimi- 
nated by using molded black nylon for the number wheels and drive gears, 
and others by the simpler armature assembly. In the earlier register, a, each 
number wheel was riveted together from several parts. In the newer register, 
b, the single molded wheel includes all gears, bearings and other parts. 
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WEAR RESISTANCE 


with Cemented Carbides 


By F. J. Lennon Jr. 


General Superintendent 
Kennametal Inc. 
Latrobe, Penna. 


REAT strides have been taken in the devel- 
(; opment and application of cemented carbides 

since their introduction revolutionized ma- 
chining operations beginning 15 years or so ago. 
Their use for machine components requiring wear 
resistance is another well qualified and rapidly 
growing field of application. 

Full realization of the wear-resistant potentials 
of carbides in machine applications had been re- 
tarded earlier by several difficulties. Necessary 
sizes and forms frequently posed fabrication prob- 
lems much more severe than those encountered in 
the production of small tool tips. Cost of carbides 
was also originally a deterrent. 

Today wear parts as long as 30 inches or more 
can be made without difficulty. With respect to 
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contour, versatility possible in the shaping of car- 
bide parts in powder form, prior to sintering, is 
suggested by the assortment of parts shown in the 
illustration above. Simultaneous with the devel- 
opment of techniques that produced these improve- 
ments, carbide cost has been reduced to 10 per 
cent that of 15 years ago. 

When to consider carbides for wear resistance 
is often easily determined. Generally, any part 
that presents performance or maintenance prob- 
lems because of wear should be viewed in terms 
of whether an abrasive-resistant material, with a 
wear life of 5 to 100 times that of steel, would 
offer long-run savings. 

Two examples cite extremes in the use of car- 
bides for wear-resistant parts. An extreme in 
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Right—Rough and finish grinding 
of carbide tools presented a prob- 
lem in table wear until carbide wear 
strips were adapted. Also, a hazard 
was eliminated. Broken grinding 
wheels and personal injury had oc- 
curred previously because steel 
tables had tended to become rough 
when worn and the work would be 
torn from the operator’s hand 





Left—Band-saw guides 
had worn excessively in 
the processing of abra- 
sive work until carbide 
wear strips were incor- 


- porated. This adaptation 


of wear surfaces proved 
quite effective, yet was 
extremely simple and in- 
expensive 


Right—This hand mill- 
ing machine is so em- 
ployed in production that 
sliding of the table sup- 
ports takes place re- 
peatedly at about the 
same position on the 
posts. This somewhat ab- 
normal service induced 
rapid wear and resulting 
inaccuracy. Carbide strips 
brazed to the posts 
solved the problem 





































simplicity, carbide balls are used in Brinell testing 
machines because they give accurate and consistent 
indentations longer than conventional steel balls. 
As check valves in pumps and in oil-well service 
they have shown prolonged life. Incidentally, for 
the same reason, these simple elements are also 
used for hole sizing and hole gaging. 

At another extreme are rolling mill guides of 
titanium carbide, a heat-resistant as well as ab- 
rasive-resistant composition. Guides that were 
formerly replaced every 1 to 8 hours, depending on 
the application, now run two to four weeks be- 
fore redressing is necessary. This improvement 
produced impressive savings by virtue of reduced 
downtime. 

Additional applications of carbides for wear 
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parts are pictorially presented in this article. The 
uses shown are in most cases actual examples de- 
veloped in Kennametal’s plant. Excessive wear of 
machine parts occurred possibly more frequently 
than common because of the abrasive nature of the 
product. However, such service proved to be an 
admirable basis for testing and demonstrating 
the performance improvement and maintenance re- 
duction obtained with carbide wear parts and wear 
inserts. 

In most of the cases shown wear parts or inserts, 
of grade K-6 or K-12 tungsten carbide, were a- 
dapted with few or no basic changes in design of 
the machine. They suggest in some variety the 
possibilities that can be realized when attention is 
focused on wear and its alleviation. 








Certain contact components 
in carbide tabletting presses 
are subjected to severe ser- 
vice in the processing of 
millions of blanks yearly. 
Downtime and overhaul re- 
sulting from wear in such 
presses have been almost 
completely eliminated by 
the introduction of—top— 
carbide sleeves in the top 
ram mechanism; above — 
carbide slide plates; above 
right—carbide wear plates 
on the ram guides; and 
right—carbide cam _ roller 
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Above — Precision has 
been maintained and fre- 
quent overhauls elimin- 
ated by the use of car- 
bide slides on this optical 
form grinder. Cost of 
carbide gibs proved less 
than the expense of one 
overhaul 


Right — Carbide - faced 
platen adopted on Ham- 
mond abrasive-belt fin- 
ishing machine elimin- 
ated grooving of the 

laten when the machine 
is used for such work as 

tool sharpening 
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DESIGNING FOR WEAR RESISTANCE WITH CEMENTED CARBIDES 


Left — Tipped with car- 
bide, these automatic- 
lathe chuck jaws elimin- 
ated slippage and spoiled 

in an automotive 
plant. Average steel jaw 
life was 3,750 pieces. 
After 150,000 pieces, 
equivalent to 40 steel- 
jaw changes, the carbide- 
tipped jaws showed no 
appreciable wear and 

were kept in service 





Above—These two types 
of pulverizing hammers 
show how carbide tips can 
be added to prolong ham- 
mer life. In one typical ap- 
plication, steel hammer 
life was 10 days with a 
daily mill production of 
18,000 to 20,000 pounds. 
Tipped hammers lasted 8 
months, daily production 
was increased to 22,000 
pounds, and 5 million 
pounds were produced in 
the 8-month run. Hammer 
cost was $1.632 per ton 
with steel hammers, $0.223 
per ton with carbide- 
tipped hammers 
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Special Machine Processes Both Sides of Oil Pan 
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Carriage index dogs gall 


Bor sides of welded-steel diesel-engine oil pans 

are processed by a semiautomatic special-pur- 
poze machine developed by Snyder Tool & Engi- 
neering Co. A turntable swings a fixture and the 
oil pan through a 180-degree arc so that hand-hole 
openings can be bored and faced on each side. A 
hydraulically operated feed unit, mounted on rails 
running the full length of the 267-inch long ma- 
chine, is indexed from station to station by a fluid 
motor driving the carriage through a pinion and 
rack attached to the base. Power to the carriage 
is fed through a trolley type power duct running 
the length of the machine. 


Turntable is swung through 
its arc by a fluid motor, a set of 
dogs and valves controlling de- 
celeration of the turntable. At 
the end of the arc, the turntable 
is stopped against a _ rubber- 


Cylinder 


Electric power duct 


The operator has a choice of automatic or man- 
ual operation. On automatic operation, the car- 
riage indexes to each successive work position from 
left to right. After the carriage indexes to ex- 
treme right, the fixture is rotated, and the oppo- 
site hand-holes are machined from right to left. 
On manual operation, each index and cutting cycle 
must be initiated by the cperator. Electrical con- 
trols are interlocked so that the fixture cannot be 
rotated until the carriage is clear and the carriage 
cannot be moved until the turntable and fixture are 
in the proper position. A maximum of 16 stations 
may be used. 


padded bumper, and a limit 
switch is tripped to initiate 
locking action. A hydraulic cyl- 
inder at each end of the turn- 
table moves a locking slide into 
place for indexing position. 



















































Final indexed position of the turn- 
table is controlled by three “locks” at 
each end. Two vertical indexing 
stops slide into place to hold the turn- 
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table level along both horizontal axes. 
A horizontal lock keeps the turntable 
from swinging during machining op- 
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Vertical indexing 
stops 
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Hand-holes for 6, 8, 12 and 
16-cylinder oil pans and crank- 
cases can be handled on the ma- 
chine even though center dis- 
tance between cylinders differs 
on the various parts. A dog rail, 
on which stop or index dogs cor- 
responding to the positions of 
hand-holes in the part being run 
are mounted, can be rotated to 
one of four positions. Thus the 
carriage position is indexed to 
the proper cylinder spacing for 
any of the four parts. 





Section B-B 
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Locking slide 

















Index dogs 






























Dog rail support bracket 
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Spring-Locking 
Fasteners 


Adaptable to a wide range of 
sheet and panel assembly re- 
quirements, spring-locking fas- 
teners offer advantages of rapid 
assembly, simplified installation 
and positive locking action. 
Load capacities, both in tension 
and shear, run as high as 700 
pounds, depending on the fas- 
tener type and material. In ap- 
plication, these types serve es- 
sentially as removable blind fas- 
teners and are locked or un- 
locked by a partial turn of the 
main stud. Available types in- 
clude a wide variety of head 
and material constructions ap- 
plicable to different sizes, 
shapes, and thicknesses of pan- 
els and sheets. The accompany- 
ing illustrations show some of 
the typical types, and applica- 
tions, of the fasteners manufac- 
tured by Simmons Fastener 
Corp. 







































DESIGN DETAILS 


Practical solutions for design problems 
with standard components 


Self-ejecting type, which 
has spring-loaded stud and 
mating receptacle, is suit- 
able for curved sheet in- 
stallations. Mounting and 
removal of detachable 
panels are facilitated by 
the inherent  self-aligning 
characteristic of the fasten- 
er. Floating action of siud 
combined with tapered 
shape permits accommoda- 


tion of slight hole misalignments. 
illustrate the adaptability of these types of fasteners to meet different : 
mounting requirements, particularly where a rugged, sealed construc- \ 


tion is desirable. 


Locking or unlocking is accomplished by 90-degree rotation of stud; 
high locking torque is provided by camming action of dimple on re- 
ceptacle. Initial loads are carried by the helical spring and increased 
loads by the solid supports, assuring minimum deflection. Receptacle 
mounting may be achieved by means of threads, riveting, or welding. 
Adjustment for variations in panel or sheet thickness is accomplished i 
by using receptacles of different depth or, when the screw type re- 
ceptacle is used, by changing the relative depth directly. 





The two typical applications shown 


Self-adjusting type is ideal for blind fastening ap- 












at ka — We! 
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plications and compensates automatically for varia- 
tions in thickness of materials being used. Load capa- 
cities are not as great as for the self-ejecting type; how- 
ever, these fasteners do offer advantages in cost and 
ease of installation. Typical applications show multi- 
purpose usefulness as a fastener or as a support. 

A quarter turn locks or unlocks the fastener which 
can be utilized for either removable or permanent in- 
stallations. Locking is accomplished through a spring 
loading action, without deflection, which affords a 
vibration-resistant assembly. A wide variety of stand- 
ard head styles are available and different material 
constructions such as a plastic and steel combination, 
or an all plastic design, can be obtained to meet 
different design requirements of load, appearance 
and environment. 
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By John A. Hrones —=™ 


Professor of Mechanical Engineering 
Massachusetts Institute of Technology 
Cambridge, Mass. 








. . 
B. CLASSICAL definition, a machine is a de- a f 

i vice in which motion, energy, or material is Fig. 1—Rectilinear Tania hee 
4 converted from one form into another. In al- position of point A relative to the 
A most all machines motion is basic and the engineer origin of the co-ordinate system, O, 
¢ must be competent to analyze it if he is to design is positively known if the co-ordi- 
the machine properly. A high percentage of the nate distances x and y are known 


motions occurring in machines take place in a sin- 
gle plane, the category to be discussed in this ar- a 


--------- + 
ticle. | 


Definitions and Concepts: Understanding of the y 
definitions of displacement, velocity, and accelera- 
tion together with the concept of the so-called rigid 











body is the basis for the solution of all motion prob- g 
lems. Certain definitions are essential to this un- s—el 
derstanding: 
Position of a point in a plane is fixed if two quan- 
tities are known. The rectilinear and the polar co- 
ordinate systems, Figs. 1 and 2, are widely used Fig. 2—Polar co-ordinates. The position 
for defining position. In each system the location of int A is positively established 
of the origin O and the direction of the reference if the quantities r and @ are known 
axes can be arbitrarily chosen to yield the simplest 
relationships. / >» 
Displacement is a change in position. It is com- * 
pletely determined if two quantities are known— aS se 
the magnitude of the change in position and the om 
direction in which the change takes place, Figs. 3 Pee 
and 4. The symbol A (Greek delta) in Fig. 4 may | | 
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be likened to a coefficient which merely indicates 
that quantities denoted by Az, Ay, etc., are changes 
in the values of x, y, etc. 

Quantities such as linear displacement which re- 
quire a direction as well as a magnitude for com- 
plete definition are known as vector quantities. 
Quantities such as mass which are completely de- 
fined when their magnitudes are known are scalar 
quantities. All vector quantities which occur in 
motion studies, with the exception of angular dis- 
placement of a body, obey the rule of addition 
shown in Fig. 5. 

Velocity of a point is the rate of change of its 
position. Referring to Fig. 3, a point was orig- 
inally at A when the time was t,. At some later 
time ¢, the point had moved to position B. The 
average velocity during the interval t, to t, is the 
displacement in that interval divided by the time 
required for the displacement: 


ln = —— . (1) 
The average velocities in the co-ordinate directions 


x and y, Fig. 4, are similarly given by the rela- 
tionships: 


By — Be Ax 

Vicar) ae SS ooo ... (2) 
ty — ta At 
YoY Ay 

Vuteo) — eo = a ; — 
b a 


To obtain the velocity at a given point rather than 
the average velocity over a finite time interval, 
the time interval must be made very small. The 
following type of equation is a short-hand expres- 
sion for “V,, is the limiting value of Ax/At when 
At approaches zero.” 


Az 
V, = Lim —— ] (4) 
At 
4to 
Ay 
V, = Lim — - | (5) 
At 
Ato 


Velocities are vector quantities having both mag- 
nitude and direction. Displacement and velocity 
are concepts familiar to all. 


ment. 


the com 











Fig. 3 — Left — Displace- 
an ment. If a point moves 
from A to B the magni- 
tude of displacement is s 8 
® and the 


displacements Ax and Ay 


Acceleration of a point is the rate of change 
of its velocity. A point at time ft, is located at 
position A and has velocity V,, Fig. 7a. At time t, 
the point is located at position B and has velocity 
V,. The change of velocity is V,—V,, so the av- 
erage acceleration in the interval t,—t, is given by: 
Vi — Ve AV 


ents SS ees (nde sedans week tens Se 
%— ¢, At 





Qiav) = 


The numerator of Equation 6 is a vector and its 
value is shown graphically in Fig. 7b. The accel- 
eration has a magnitude equal to the vector AV 
divided by the time interval At and is in the direc- 
tion of AV. To obtain the acceleration at point A 
the time interval is made smaller and smaller as 
indicated by 


AV 
a = Lim — | ; (7) 
At 


4to 


Our physical concept of acceleration is apt to be 
less clear than our concepts of displacement and 
velocity, but in the starting and stopping of ele- 
vators, automobiles, aircraft and trains we have 
experienced rapid changes in velocity. We are fa- 
miliar with the rate at which falling objects change 
their velocity. The acceleration of gravity, 32.2 
feet per second per second, commonly designated 
by the letter g, is often used as a unit of acceler- 
ation. For example, an airplane structure may be 
designed to withstand a 10g acceleration—an accel- 
eration ten times as great as that to which a 
freely falling body is subjected. 

A rigid body is defined as a collection of matter 
within prescribed boundaries, any point or particle 
of which always remains at the same distance from 
all other points or particles of the body. All real 
bodies such as machine parts actually undergo 
changes in dimension and shape when subjected to 
external loads, but such deformations are very 
small relative to the motion of the body. Except in 
certain vibration problems where internal veloci- 
ties, and the accelerations resulting from them, are 
extremely important such deformations can be 
considered negligible relative to the motion of the 
body, and are so considered in this article. 

Two observations derive directly from the defini- 
tion of the rigid body: 


Pitoeredteresngiee 
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Fig. 4— Right — Displace- me Fae. i 
If a 
from A to B the displace- 
ment can be represented by 








point moves 
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1. The relative velocity of one point on a rigid 
body to a second point on the body along the 
straight line connecting the two points muct 
be zero. Otherwise the distance between the two 
points would change, Fig. 8. 

2. The relative velocity of one point on a rigid 

body to a second point on the body is in a di- 

rection perpendicular to the straight line join- 

ing the two points and is equal to the product 
of the distance between the points and the 
angular velocity of the rigid body. 





In the remainder of this article the foregoing 
important concepts and definitions are applied to 
the solution of some important motion problems. 











Fig. 6—Vector subtraction. 
e difference of two vec- 
tors is found by drawing the 
vector lines in series but with 
the subtracted vector in o +B 
posite direction: A — B = 









Fig. 7—Velocity chan Subtraction of 
velocity at A from t at B is illus- 
ry trated at (6); method follows the rule 
given in Fig. 6 
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MECHANISM ANALYSIS 


Rotation About a Fixed Axis: When a disk is 
constrained to rotate about a fixed axis O, Fig. 9a, 
its position at a particular time is denoted by the 
angle 6, between a radial line OA and a reference 
line CC. If a change in angular displacement of 
the disk occurs, it will assume a new position such 
as that indicated by 6. The angular velocity of 
the disk, w, is defined as the limit of the change 
in displacement divided by the time interval in 
which the change of displacement occurs as the 
time interval approaches zero: 


Ae 

o = Lim —— ] ; (8) 
“a7... 

The change in angular displacement is given by 

a6 = -_ = 6;, Fig. 9a. 

If the angular speed of the disk is changing, 
after an interval of time has elapsed the angular 
velocity of the disk will change from a value w, to 
a new value ws. The difference between these two 
angular velocities is the change in angular velocity 
occurring over the time interval, At, or w.2 — w, = 
Aw. Angular acceleration of the disk is defined as 





Aw 
a = Lim ] (9) 
At 
Ato 


In the time interval, At, during which the body 
has changed its position from that indicated by 6, 
to that indicated by 6, the average angular velocity 
is (w + YAw). The corresponding angular displace- 
ment Aé, for small values of At, therefore is: 


Aé = (w+ % Aw) At 
= wht + % Awdt 


Aé@ = wAt + Wadt? “ (10) 


Acceleration in Rotation: The disk in Fig. 9a is 
rotating about the fixed axis O with a constant 


Fig. 8—Rigid body concepts. Compo- 
nent of point A’s velocity long the line 
AB must be equal to and in the same 
direction as point B’s component of 
velocity along AB. Difference between 
components of A’s and B's velocities 

rpendicular to the line AB is equal to 
the distance AB times the angular velocity 

of the body 














Fig. 9—Rotation at constant angular ve- 

locity. Change in linear velocity of point 

A is due entirely to change of direction 
due to rotation 


angular speed, ». What are the velocity and ac- 
celeration of point A in the position shown? The 
velocity of point A is V = »R. After a time Af, 
the line OA will move to a new position, A@ away 
from its original position. A’s velocity will have 
changed from V to (V + AV). Because the angu- 
lar velocity » is constant, the absolute value of 
the velocity vectors V and (V + AV) will be the 
same, but they will be in different directions, The 
vector velocity plot, Fig. 9b, indicates this situa- 
tion. The difference in A’s velocity in moving from 
its initial position to one which it occupies, a time 
interval At later, is shown as AV. From the geome- 
try of Fig. 9b the value of AV is computed as AV = 
V (A@). Dividing the change in velocity AV by the 
time interval At in which the change occurs gives 
the average acceleration of point A over the in- 
terval Aft: 
AV Ae 


a=>— V — = Vw = wR (11) 
At At 


The smaller the time interval Af, the nearer is 
the value of this average acceleration to the actual 
acceleration of point A at its initial position. Thus, 
the acceleration of point A is given by wR and is in 
a radial direction. It is important to note that 
this acceleration, often referred to as a centrifugal 
acceleration, is the result of a change in direction 
of a velocity vector whose magnitude remains con- 
stant. 

In Fig. 10a, the same disk is shown rotating 
about the fixed axis O, but is moving with an 
angular speed, », and an angular acceleration, z, 
when the line OA is in the position 6,. After an 
interval, At, has elapsed, point A has moved to a 
new position, A@ away from its initial position. 
When OA is in position 6, the velocity of A is di- 
rected at right angles to the line OA and has a 
magnitude V = »R. After an interval At, angular 
velocity is » + aAt and A has a velocity V + AV 
directed at right angles to the new position of the 


186 





~V 


Av 


(b) 
40 
4V; 
ttl, . 
(c) 


Fig. 10—Rotation with angular accelera- 
tion. Vector diagram for determining total 
velocity change is shown at 6. Radial and 
tangential components are indicated at ¢ 





line OA with a magnitude 
V+ AV = (a + aAt)R (12) 


To find the acceleration of point A when the line 
OA is in the position 6, the basic definition of ac- 
celeration, Equation 7, is used. The change in A’s 
velocity during the time interval, At, is given by 
the vector AV, shown in Fig. 10b. This change in 
velocity can be broken up into two component 
changes, one in the radial direction, AV,, and one 
in the tangential direction, AV,, Fig. 10c. From 
the geometry of Fig. 10c the change in A’s velocity 
in a radial direction is AV, = VA@. A’s radial 
acceleration therefore is 

Ae 
a, = V — = Vw = w*R Sarcarata (13) 
At 

This normal component of acceleration directed 
radially is the same as that determined in the pre- 
vious problem, Equation 11. It arises from the 
change in direction of the velocity vector V. In 
addition the existence of an angular acceleration 
has also produced a change in the magnitude of 
the velocity vector of point A during the time in- 


i een cy anime V, 


Fig. 11—Effect of 
rotation plus radia! ; 
sliding. Slider 
moves in radial slot 
which also turns. 
Total velocity is 
resultant of tan- niece 
gential and radial 


components Jp 
7) 
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If the disk now moves to a new position where 
the slot makes an angle, Aé, with its original posi- 
tion, A@ being a small angle (of the order of magni- 
tude of 1/10 of a radian perhaps), the new velocity 
picture is as shown in Fig. 12a. The radial velocity 
V, has changed both in magnitude and direction. 
The tangential component of A’s velocity is now 
given by » (r + Ar), since the slide has moved 
to a new radial position. Again the resultant ve- 
locity of A is shown in Fig. 12a as the resultant 
of the two components (V, + AV,) and (V; + AV;). 
In Fig. 12b, the vector difference between these 
two resultant velocities is obtained. This vector 
difference divided by the time interval during 
which the velocity change occurred then becomes 
the acceleration of point A. It is average accelera- 














Fig. 12—Velocity picture of Fig. 11 after 


slight rotation. Total velocity change AV 
from Fig. 11 to Fig. 12 is shown at 6. Change 
in radial component is shown at ¢ and in tan- 








gential component at d 


terval, At, to a new value V + AV. This change 
in magnitude appears as the vector, AV; As the 
time interval, At, and the displacement angle, Aé, 
approach very small values, the direction of this 
component becomes 90 degrees to the radius. The 
acceleration component in the tangential direction 
is found by dividing this velocity vector, AV;, by 
the time interval At: 


AV; (wo + Aw) R — oR Aw 
a; = = ——= = we 
At At 


Acceleration in the Presence of Sliding: The sys- 
tem shown in Fig. 11 has a slider A which moves 
along a slot in the rotating disk while the latter 
turns at constant angular velocity about the fixed 
axis O. The slider has a velocity in the radial di- 
rection V, which is determined by external condi- 
tions. What is the resultant acceleration of the 
point A? Again the basic definition of accelera- 
tion, Equation 7, is used. The radial velocity of A, 
V,, in this position is already given. V;, the com- 
ponent of A’s velocity in the tangential direction, 
is equal to the angular velocity times the radius r. 
The resultant velocity is shown in Fig. 11 as V. 


= Ra (14) 











Fig. 13—Four-bar linkage. Line of cen- 


ters is fixed while drive crank rotates 
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Fig. 14—Velocity —_ 
of four-bar linkage. Ve- 
locity V, is perpendicular 
to CD, V, is along BC, V, 
and V, are dicular 
to BC 


tion over the interval At. As At is selected to be 
small, AV/At approaches closely the actual value 
of A’s acceleration in the position shown in Fig. 11. 
Although this answer is a complete one obtained 
with a minimum of effort, it is significant to know 
the acceleration components produced by changes 
in the magnitude and direction of the two compo- 
nent velocity vectors V, and V;. In Fig. 12c V, 
is shown subtracted from V, + AV,. The vector 
difference between these two velocities can be 
thought of in terms of a tangential component 
AV,,¢, and a radial component AV,,,). From the 
geometry of Fig. 12c it is apparent that: 


a 


Dividing this velocity change by the time in- 
terval during which it occurred gives the accelera- 
tion component produced by this velocity change: 


Ae 
At 


Air) = V; = Vw (16) 





Note that this acceleration produced by a change 
in direction of the velocity vector V, is equal to 
the magnitude of that velocity times the angular 
velocity with which it is rotating. The radial com- 
ponent AV,,,, divided by the time interval during 
which this change occurs yields the component of 

















acceleration in the radial direction resulting from 
changes in the velocity V, and is given by 
















Fig. 15—Acceleration analysis of four- Grr) = = 
bar — Velocity change between At 


Py eats Larpegre, a far Aan corn 69 F adeas In Fig. 12d the same analysis is carried out for 


responding to A@ establishes accelera- the velocity of A in the tangential direction. From 
tion the geometry of Fig. 12d the change in the velocity 


vector, V;,, due to its change in direction in the 
time interval At is 


« Gnee 








AV = Vr a0 .... ) ea 


Dividing this change in velocity by the time in- 
terval during which it occurs gives the accelera- 
tion resulting from this velocity change: 


Aé@ 
At 


G;(t) = V; = Viw = wr coe ee eres (19) 





Again it will be noted that this acceleration pro- 





Fig. 17—(a) Beis link portion of Fi 

ie showing mteae soharioe for velocity 

of point D> aay Slider-connecting rod por- 

tion of Fig. 16, showing solution for velocity 
of slider P 





Fig. 16 — Linkage with sliding elements. 
Difference between V, and V, is the ve- 
locity with which block slides on link 









P Slider r 


































Tae / 
¥ 
\ Cronk ”7Suining 
~ | % link 
/ 
Pal F P7]8 (on tink) 
‘o me Speer A (oncronk) 






Sliding block 








MACHINE DESIGN—February 1954 




















duced by a change in direction of a velocity vector 
is given by the product of that velocity vector and 
its angular speed. Since the slide is moving out 
radially, the tangential velocity also has changed 
in magnitude, the time interval At. This change is 


AVigt) = o(r + Ar) — or = wr etait de (20) 


The acceleration component resulting from this 
velocity change is 
AV ect) wAr 


= = oV, (21) 
At At 





Git) = 


Summation of the acceleration components in the 
radial and tangential directions (Equations 16, 
17, 19 and 20) yields these results: 


av, 
a, = — of ‘ (22) 
dt 





a, = 2o0V, Pe (23) 


The acceleration component a; is often referred 
to as the Coriolis acceleration. These results are 
identical to the answer previously obtained in Fig. 
12b. If » is changing, Equation 23 becomes a; = 
20V, + ar. 


Four-bar Linkage: The four-bar linkage is an 
elemental mechanism of great actual and potential 
usefulness. Because of the difficulty experienced in 


MECHANISM ANALYSIS 


handling the mathematical relationships which ex- 
press the behavior of this mechanism, the job of 
determining the values of the basic parameters re- 
quired to produce a desired result has limited its 
use. A recent book Analysis of the Four-bar Link- 
age*, makes available considerable design informa- 
tion which should be of help to designers in utiliz- 
ing more fully this versatile linkage. The basic 
concepts discussed in this article are useful in 
obtaining accelerations from the velocity  in- 
formation given in the book. In addition these 
concepts permit rapid analysis of linkages not 
treated in the book. The following discussion is 
an application of the few basic concepts previ- 
ously introduced to the analysis of motion in the 
four-bar linkages. 

PIN-JOINT LINKAGE: The four-bar linkage shown 
in Fig. 13 has fixed line of centers and a drive 
crank rotating at constant angular speed. It is 
desired to find the velocity and acceleration of 
point C, the pivot at the end of the follower crank. 

The drive crank velocity V, is laid out to scale, 
Fig. 14. The components of V, along the connect- 
ing rod and at right angles to it are drawn. In 
view of the property of rigid body BC that there 


*Hrones and Nelson—Analysis of the Four-Bar Linkage, John 
Wiley & Sons, Technology Press, 1951. 





















































Va (278) 
* Vp (275) 
/ 
/ 
\ 
Fig. 18—(a) Velocities 
of point D, Fig. 16, in 
two successive positions 
of the mechanism. (6) 
Vector subtraction of 
“— two successive velocities 
~ Vp (270) of point P ( 
sas ra with Fig. 6) 
+Vp i278) 
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can be no velocity of point C relative to point B 
along the line joining the two points, V, is there- 
fore also the component of the velocity of point C 
along line BC. In addition the crank CD is con- 
strained to rotate about point D. Therefore, the 
direction of the velocity of point C must be per- 
pendicular to the crank CD. The intercept of a 
line drawn at right angles to BC at the terminal 
of vector V, establishes the velocity V,. The com- 
ponent V, is that part of V, (on the connecting 
rod) which is due to rotation about a point on 
Jine BC, and must be at right angles to BC. 

In order to find the acceleration of point C when 
the mechanism is in the position shown, it is neces- 
sary only to apply the basic definition of accelera- 
tion, Equation 7. To determine the value of the 
change in velocity AV, draw the linkage in a new 
position, Fig. 15, in which the crank angle @ is 
greater by an amount Aé@ than that shown in Fig. 
14. The average acceleration of point C over the 
interval A@ is the vector AV, divided by the time 
interval At. The angular and time intervals are re- 





lated by A@ = w(At); therefore: 
AV. (AV,)e 

a = = : (24) 
At Ae 


Hence, both magnitude and direction of the ac- 
celeration have been determined. A convenient in- 
terval to use is 5 degrees although this may be 
varied depending on circumstances. As in Fig. 10c, 
the velocity change and the acceleration can be 
resolved into tangential and radial components. 

LINKAGE WITH SLIDING: The foregoing example 
concerned a mechanism made up of pin-connected 
members. Analysis of accelerations in linkages 
where sliding exists is often considered more dif- 
ficult. Application of the same principles to the 
following problem yields the solution with equal 
ease even though sliding is present. 

A swinging-block quick-return mechanism is re- 
produced in Fig. 16 with the drive crank shown 
in its 270-degree position. It is desired to find 
the acceleration of the swinging link and of the 


Fig. 19—Graphical analysis of 
the velocity change of point D 





Vg (275) 





“Vy 270 








slider. Lay out the velocity of point A cn the 
drive crank. Find the velocity of point B on the 
swinging link, recognizing that the component of 
velocity of both point A and point B in a direc- 
tion normal to the direction of sliding must be the 
same. The velocities of D and of P may now be 
readily found, Fig. 17. Now redraw the mechanism 
with the drive crank in the 275-degree position, 
and repeat the velocity solution, Fig. 18a. The 
average acceleration of point P in the interval of 
drive crank angle 270 to 275 degrees is given by: 


oa ) ( 360 ) 
27 5 
where AV, is determined as shown in Fig. 18b, AV, 
a Vp 27s) i V,(270)- 


(25) 








AV, 
a, = = av,» ( 


At 


Angular Acceleration: From the previous an- 
alysis the velocities of point D when the drive 
crank is in the 270 and 275-degree positions are 
known. They are replotted in Fig. 19. The change 
in the velocity of point D in the 5-degree interval 
is (AV,). The vectors are subtracted in Fig. 19 
yielding (AV,). The components of (AV,) in the 
normal and tangential directions are also shown. 
The tangential component of the velocity change 
divided by the time interval and by the radius 1,, 
yields the desired angular acceleration, 


(AVa): ®oa 
(1.4) (5/360 ) 2a 





(26) 


Qed = 


When the analysis is based on a value of w,, of 
one radian per unit time Equations 25 and 26 can 
be written: 


Woa 360 
, = av, (= )(=,) 


= oa" ( 360 ) 
= . 2% Ae 





The attack used in the foregoing motion studies 
is applicable to all systems. Graphical means were 
used in these examples (they are often faster and 
less susceptible to major errors than analytical 
methods), though when exact values must be ob- 
tained analytical treatment of the same attack is 
possible. 


Conclusion: The determination of velocities and 
accelerations can be readily handled by using direct- 
ly a few simple basic concepts without reference to 
the many specialized methods and techniques which 
are in current use. Such an approach gives a clear 
insight into the physical characteristics of the sys- 
tem being studied. It is not as subject to error as 
are some of the so-called “methods”. It has com- 
plete generality of application. 





“IT am sure that maintaining and improving the 
standard of living of all the peoples of the earth 
through the increasing use of mechanical horse- 
power and the scientific approach is now one of 
the keys to peace in the world.”—-CHARLEs E. WIL- 
son, Secretary of defense 
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STRESS VISUALIZATION 


By F. W. Kinsman 
Mechanical Engineer 


Bell Telephone Lab. 
Murray Hill, N. J. 


N stress analysis, it is relatively easy to visual- 

ize how principal stresses vary from point to 

point in many common machine elements sub- 
jected to a variety of types of loading. However, 
it becomes more difficult to develop a mental pic- 
ture of how stress varies with direction at a point. 
The usual design procedure is to study the stress 
distribution in a body, and then to locate the maxi- 
mum normal and shear stresses. To serve as an 
aid in this process the stress visualization chart 
on the next two pages shows how stresses vary 
with direction in the plane of any two principal 
stresses, that is, in any principal plane through a 
point under examination. From these curves the de- 
signer can keep prominent normal (tensile and 
compressive) stresses well in mind and know where 
shear stresses tend to become relatively high. 

At any point in a structural element of a ma- 
chine there are always three mutually perpendicu- 
lar planes upon which all shear stresses vanish. 
These planes are the principal planes at the point, 
and the normal stresses acting on the principal 
planes are termed the principal stresses at the 
point. It should be remembered that the princi- 
pal stresses vary not only in magnitude, but also 
in direction from one point to another in a body. 

The stress visualization chart shows ten differ- 
ent combinations of any two of the three princi- 
pal stresses at a point, namely: s, and s.. The 
different configurations in the chart depict the 
variation in normal and shear stresses with direc- 
tion for various combinations of direction and rela- 
tive magnitudes of s, and s». 

Curves for each configuration in the stress 
visualization chart have been made by the follow- 
ing procedure. In Fig. 1 let any plane PL perpen- 
dicularly intersect the s,s, principal plane through 
point O. A normal line N to plane PL at O will 
make an angle @ with the direction of s,; angle 
@ may be measured in the clockwise or counter- 
clockwise rotations. It follows then that the nor- 
mal stress, s,, on plane PL at angle @ is given by 
the equation 


8; + 82 
2 


8; — Se 





8s, = cos 26 (1) 
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and the shear stress, s,, on plane PL at angle 6 
can be shown to be 


aoe 


8, = ———~ sin 20 Gide Sie dew aoe ee ee 
2 


From Equation 1 values of tensile stresses and com- 
pressive stresses have been plotted for various com- 
binations of s, and s, for a series of values of @ as 
shown in Figs. 2 and 3. Similarly from Equation 2 
curves for shear stresses have been plotted in 
Figs. 2 and 3. 

From these charts several important points can 
be observed, namely: 


1. When s,; and Ss» are both either tensile or com- 
pressive and equal, no shear stresses appear on 
planes perpendicular to the s,s2 plane through 
the given examination point. 

2. Maximum shear stress in the s,8. plane always 
equals %(8,—S82). 

3. Shear stresses reach a maximum at the point 
where so=— 8}, 

4. When s; and 82 have the same signs, maximum 
shear stress in the 8,82 plane is equal to less 
than one-half the maximum normal! stress. 

5. When s, and 8s. have opposite signs, maximum 
shear stress in the s,8) plane will be between 
50 and 100 per cent of the maximum normal 
stress. 

6. Maximum shear stress acting in the s,s. plane 
is always directed at an angle of 45 degrees 
to the s; or So axes. 


Fig. 1—Basis for development 
of stress distribution curves 
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Fig. 2—Cases where maxi- 
mum principal stress in 5,52 
plane is tensile or positive 
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STRESS CHARTS 
Sy 
Fig. 3—Cases where maxi- é Cs 
mum principal stress in 5,55 a % 
plane is compressive or ‘4 , "> 
negative 4 % 
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Color TV 
Is It Here? 


Although authoritative opinions 
have it that small-screen, expen- 
sive color sets will not be general- 
ly available for some time, manu- 
facturers have all or nearly all an- 
nounced that they are producing 
color receivers since the FCC ap- 
proved the National Television 
Standards Committee’s compat- 
ible system. Insofar as _ color 
broadcasting equipment is  con- 
cerned, 19 to 21 stations in the 
NBC-TV network were equipped 
for it on January 1, 1954, and 
more installations have undoubt- 
edly been made in the meantime. 

All receivers announced to date 





POINT SOURCE of light 
or nearly so is this con- 
tender for, or holder of, the 
title of the world’s tiniest 
lamp. A sub-miniature neon- 
argon glow lamp 0.05-inch 
in diameter and 114 inches 
long, its glow is formed in 
a 0.04-inch gap between 
0.03-inch electrodes. Power 
consumption is 1/30-watt. 
Fifty of the bulbs, side-by- 
side, are used to record 


events in laboratory experi- 
ments on moving film 














FIREBIRD is General Motors’ designation for their experimental 
gas-turbine automobile said to be the first built and tested in the 
U. S. Weight of the single-seat car is 2500 pounds. Horsepower of 
the Whirlfire engine is 370 at 13,000 rpm of the power turbine. 
Engine consists of two parts, a gasifier said to resemble a small jet 
engine and the turbine operating on the gasifier output to drive 
the rear wheels through a transmission. Fuel is kerosene. Wings 
and fin are said to give directional stability and provide air braking 
by flaps at rear of wings 


are 12% or 14 inch screen sizes 
with prices of $800 to $1000. An- 
nouncements usually state that 
when tubes and other critical parts 
become sufficiently available, pro- 
duction will be expanded and 
prices reduced. RCA Victor Div., 
Radio Corp. of America, an- 
nounced in December, 1953, that 
a 15-inch color tube was commer- 
cially available and that all black- 
and-white picture tube facilities at 
its Lancaster, Pa., plant had been 
converted to color tube produc- 
tion in November. This may make 
critical tubes available at an 
earlier than anticipated date. 


NEMA Studies 
Foreign Competition 

Imports of electrical machinery 
and equipment into the United 
States were 11 times higher during 


1952 than before World War I. 
United States exports of the same 
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products were only five times 
higher. During the first six months 
of 1953 foreign electrical sales in 
this country increased 50 per cent 
over 1952 while U. S. sales abroad 
rose only 9 per cent. These figures 
are from a 240-page report pre- 
pared by the National Industrial 
Conference Board, an impartial 
economic research organization re- 
tained by the National Electrica! 
Manufacturers Association. 

The previous figures tend to be 
even more startling when compared 
to the average figures for the 
years 1946-52. During that six- 
year postwar period, U. S. exports 
were 4.9 times higher than prewar; 
imports were 4.55 times greate’. 
This increase in European produ: 
tion of electrical equipment durinz 
1952 and 1953 seems to indicate 
that European industry is well on 
its way to recovery and is a com- 
petitor to be reckoned with in th: 
world market. 















































BEHEMOTH BASE being machined here is one of two to be used — 


in a 50,000-ton hydraulic die forging press 
Machine Co. Steel casting for the 


ing built by the Mesta — 
base section weighed 475,000 


pounds. The completed press will be the largest ever built 


Engineers . . . How to Attract and Hold Them 


The average young engineer of 
1954 is not looking for glamour. 
He wants security, both for today 
and for the years to come. He 
wants, above all else, to retain his 
professional standing, but he is 
more interested in a continuing 
and adequate pay check than he is 
in braving the pitfalls of the jungle 
or arctic frosts. He would rather 
plug along at a less romantic job 
with good chances of advance- 
ment than fight mosquitos to build 
a Panama Canal. In short, his 
aspirations are just about those of 
most other young men who have 
ived through the insecurity of a 
major depression, followed by a 
world upheaval the end of which is 
not yet in sight. 

This attitude of the 1954 engi- 
neer is brought into sharp focus 
'y the report on a nationwide sur- 
vey just published in Washington 
by the Professional Engineers Con- 
ierence Board for Industry, in co- 
peration with the National Society 
of Professional Engineers. The re- 
port, entitled How to Attract and 
Hold Engineering Talent, is the re- 
sult of a survey in which 200 in- 
dustrial employers of engineers and 
1400 engineers employed in indus- 
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try participated—a survey design- 
ed to provide management with 
a blueprint on how to create a 
climate in which engineers can 
work happily and effectively in an 
employee capacity. 

It showed that 45 per cent of 
the engineers in industry are not 
satisfied today with the size of 
their pay checks; that 34 per cent 
of them do not feel that their 
prospects for advancement are 
good; that more than half of them 
do not know whether their em- 
ployers are satisfied with their 
work; and that 38 per cent of 
them feel that their companies 
are not making effective use of 
their training and ability. 

It showed, too, that approximate- 
ly 40 per cent of all the engineers 
in industry are discontented with 
two or more important aspects of 
their jobs, a serious matter at a 
time when industry is clamoring 
for more and yet more engineers to 
fill jobs created by today’s tre- 
mendous industrial expansion and 
by the ever-increasing technologi- 
cal complexity of manufacturing 
processes. 

Although the report shows that 
the labor turnover among engi- 





neers in most industrial concerns 
is lower than the average for all 
employees, and although a major- 
ity of the engineers themselves in- 
dicated a typical reluctance to 
change jobs except under what 
they considered extreme provoca- 
tion, the widespread discontent 
among so large a group of profes- 
sional employees, coupled with a 
strong indication of a growing 
trend toward unionization, pointed 
to a danger which the professional 
cannot well ignore. 

Of the 1400 engineers who re- 
sponded to the questionnaire, 34 
per cent said they felt they would 
benefit by membership in a collec- 
tive bargaining organization—a 
significant increase since a similar 
survey was made five years ago, 
when the comparable figure was a 
mere 5 per cent. 

An even greater number (66 
per cent) said they believed their 
interests would be strengthened by 
membership in a nonbargaining 
organization, although many of the 
respondents pointed out that such 
an organization frequently is the 
first step toward outright unioni- 
zation. 

The results of the survey, accord- 
ing to the report, give clear warn- 
ing to industry and to the profes- 
sional societies that steps must be 
taken, and taken quickly, if the 
engineer’s hard-won public recogni- 
tion as a professional is to be main- 
tained, and indeed, if the profession 
is to be saved from a descent to 
mediocrity and eventual classifica- 
tion as a trade. 

The report, however, not only 
emphasizes the problem, but also 
points to some possible solutions 
to methods of achieving a greater 
harmony and community of pur- 
pose between the engineer and his 
employer, and of strengthening the 
former’s attitudes of profession- 
alism. 

The Executive Research Survey 
reports are available from the Pro- 
fessional Engineers Conference 
Board for Industry, 1121 Fifteenth 
St., N.W., Washington 5, D. C. at 
$2.00 per copy to nonmembers and 
$1.00 per copy to members. 





Briggs Mfg. Co. has been pur- 
chased by the Chrysler Corp. for 
$35 million. Briggs produced bodies 
for Chrysler Corp.’s Plymouth cars. 
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Detroit area, one at Youngstown, 
O. and one at Evansville, Ind. with 
floor space in excess of 6 million 
square feet are covered by the pur- 
chase. Additional amounts will 
be paid for inventories on hand at 
the time of purchase. 

The newly acquired facilities will 
be known as the Automotive Body 
Div. of Chrysler Corp. Automotive 
customers of Briggs which include 
Hudson and Packard will be served 
by the new division. 


Curves May Cure 
Engineer Shortage 


An assistant professor of me- 
chanical engineering at Illinois In- 
stitute of Technology recently 
told the group at an Alumni lunch- 
eon that women engineers could 
help to alleviate the engineer 
shortage and implied that an ef- 
fort to interest more young wom- 
en in engineering careers would be 
well worth while. The _ profes- 
sor’s talk was titled “Engineers 
Can Wear Petticoats;” the pro- 
fessor’s name is Mrs. Lois G. Mc- 
Dowell. She has studied at Rens- 
selaer Polytechnic Institute and 
was the first woman to receive a 
master’s degree in mechanical en- 
gineering from [Illinois Tech. 

Mrs. McDowell pointed out that 
more emphasis is being placed on 
“brain” work than physical labor 
by today’s engineers and that, be- 
cause of this, the well trained 
woman should be under no handi- 
cap in the engineering field. Vari- 
ous successful women engineers, 
Dr. Lillian Gilbreth, for example, 
were mentioned in the talk as fur- 
ther proof of the ability of women 
to succeed in the engineering field. 


Engineering Principles 
Can Solve Social Problems 


Calling on the nation’s engineers 
to play a greater role in public life 
and to take the lead in “applying 
engineering principles to our social 
problems,” Gwilym A. Price, presi- 
dent, Westinghouse Corp., recently 
addressed the annual dinner meet- 
ing of the ASME. 
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Twelve plants including ten in the 








FOUR-WHEEL STEERING ge 


“Because he is everywhere re- 
spected for his character, compe- 
tence and record and is welcomed 
by all groups, the engineer might 
successfully erect a bridge between 
the technical and humanistic world, 
and bring diverse groups together 
into a common program as no one 
else is equally capable of doing.” 
declared Mr. Price. 

The first ASME-George Westing- 
house Gold Medal Award was pre- 
sented at the meeting to Alexander 


G. Christie, professor emeritus of © 


mechanical engineering, Johns-Hop- 
kins University. Honorary mem- 
bership, highest award of the 
ASME, was presented to A. C. 
Monteith, vice president in charge 
of engineering for Westinghouse. 





The Allis-Chalmers Mfg. Co. re- 
cently assumed operation of the 
Buda Co. Operating as a division 
of Allis-Chalmers, the Buda Co. 
will continue to manufacture, dis- 
tribute and service all items in its 
regular line of products. At the 
present time the Buda Co. is build- 
ing 22 models of fork lift trucks, 
seven models of towing tractors, 
23 sizes of diesel engines and 20 
sizes of natural gas, butane and 
gasoline engines, ranging from five 








ts this vehicle around corners in a 
hurry. Called a Shoveloader by its makers, the Baker-Lull Corp., 
it has an inside turning radius of 7 feet 6 inches; 15 feet is typical 
for most automobiles. Four-wheel drive and high flotation tires 
permit operation of the loader in mud, snow and sand 


to 516 horsepower. Ralph K. Man- 
gan, president of Buda Co. since 
1950, will be in charge of the new 
division with the title of president 
and general manager. 


Industry Aided 
By Geative Mechanical Design 


Possibilities for creative me- 
chanical design, a new departure 
in engineering thought, were con- 
sidered from the education and 
industry standpoints at the an- 
nual meeting of the ASME. 

Challenging the old idea that 
ingenuity is an inborn quality 
and only the genius can create, 
Professor George B. DuBois, De- 
partment of Machine Design 
Cornell University, stated that in- 
genuity can be taught. Based on 
five years’ experience with a new 
course at Cornell, one-third of 
which takes the creative approach 
against two-thirds fundamenta! 
design methods, Professor DuBois 
claims “most problems do not re 
quire genius—just a little actual! 
work with a pencil.” 

Application of this training is 
carried on to industry where the 
realization is growing that morc 
time, and more thorough work on 
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design development can _ reduce 
the number and cost of changes 
required later. 

Industrial outlook was brought 
out by Maurice Nelles of Borg- 
Warner Central Research Labora- 
tory, who stated “Creativeness in 
engineering is one of the most 
important keys to technical and 
sociological progress.” 


Engineer Enrollment Increases 


Overall college enrollments in- 
creased in the fall of 1953 by 7 
per cent while enrollment in engi- 
neering curricula increased by 18 
per cent according to recent U. S. 
Office of Education estimates. Nu- 
merically, the increase in the num- 
ber of freshmen registering for 
engineering courses in 1953 was 
8600 to increase the total number 
from 51,600 in 1952 to 60,200 in 
1953. If current survival rates 
continue, approximately 30,000 





SIGMA BLADE: Large 
stainless steel casting is used 
for mixing plastics and is 
known as a “Si blade” 
because of its shape. Pour- 
ing the blade presented a 
= to Cooper Alloy 
oundry Co. because a 114 
inch diameter hole is re- 
uired throughout the 12 
oot lineal length of the 
casting. Solution? A pipe of 
the — alloy as the cast- 
i t to proper sha 

casting to prevent melting 
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FASTEST SHIP UNLOADER on the Atlantic Coast is this tower 
recently installed at Baltimore. Capable of digging 1900 tons of ore 


per hour from ships or barges on either si 


e of the Canton Rail- 


road pier, the unloader may discharge into waiting freight cars or 
onto a conveyor belt. Designed, fabricated and erected by Heyl & 
Patternson Inc., the tower can travel the length of the 1250-ft pier 


will graduate from accredited en- 
gineering curricula in 1957. 

An even more interesting com- 
parison can be made with enroll- 
ments in 1950 when engineering 
freshmen were only 6.6 per cent 
of total enrollment opposed to 
10.5 per cent in 1953. This is a 
59 per cent increase over the four- 
year period. 


Obsolete Machines Cut Profit 


Twenty-eight per cent of indus- 
try’s production equipment and 
manufacturing processes are in- 
adequate or obsolete according to 
a recent ASTE survey. Citing 
this survey, S. D. Maddock, presi- 
dent C.LT. Corp. (the nation’s 
largest industrial financing firm) 
indicated that “thousands of firms 
are losing much of their potential 
income because equipment which 
has outlived its usefulness is nib- 


bling away at profits with slow 
production and excessive mainte- 
nance costs. Manufacturers must 
use modern machinery if they are 
to stay competitive.” 

Results of the ASTE survey are 
surprising because industrial 
financing has solved the problem 
of purchasing without weakening 
working capital. “The ideal ar- 
rangement,” said Mr. Maddock, “‘is 
to fund the purchase price of the 
needed equipment over such a 
period that the equipment can be- 
gin to pay for itself out of in- 
creased earning capacity.” 





Harold W. Sweatt, president of 
Minneapolis-Honeywell Regulator 
Co. has been elected chairman of 
the board, succeeding Mark C. 
Honeywell who was named honor- 
ary chairman. Paul B. Wishart, 
has been elected president. 









































































Last month a trend to overhead-valve V-8 
engines was noted. Since then three more auto 
manufacturers have released news of their 1954 
models. All three—Cadillac, Oldsmobile and 
Ford—have increased horsepower of their en- 
gines with Ford announcing a new overhead- 
valve V-8 engine. The table here shows this trend. 


Trends in Engine Types 
1953 


1950 1954 


No. Per Cent No. Per Cent No. Per Cent 
L-head, in-line 6 12 42.9 12 41.5 12 40.0 
L-head, in-line 8 6 21.4 3 10.3 a 13.3 
L-head, V-8 3 10.7 2 6.9 0 00.0 
OHV, in-line 6 2 7.1 3 10.3 3 10.0 
OHV, in-line 8 3 10.7 1 3.4 0 00.0 
OHV, V8 2 7.1 8 27.6 11 36.7 
For comparison purposes, only engines used in 


cars having announced 1954 models were used 
in compilation of the table, and engines produced 
by the same manufacturer of identical basic de- 
sign and displacement were considered as being 
one engine though horsepower might vary due 


Rounding Up the 1954 Automobiles 


(Continued from January) 


to modifications such as high-compression heads, 
dual exhausts and four-barrel carburetors. 

Although horsepower has increased rapidly 
it is interesting to note that the increase is the 
result of better design, not bigger engines. As an 
example o. this, Chrysler’s 1954 engine, rated at 
235 hp, has a displacement only 7.5 cubic inches 
larger than the 1950 engine rated at 135 horse- 
power. Overhead valves, higher compression ra- 
tios, improved fuel induction systems and im- 
proved exhaust systems seem to be responsible 
for much of the incfease in power; however, in 
all fairness it must be pointed out that certain 
L-head eights and sixes are as powerful as over- 
head-valve V-eights of equal displacement. 

Only automobiles not included in either Jan- 
uary or February are products of Kaiser-Willys 
Corp. These will be described as soon as 1954 
models are announced. 




















Type 
No. Cyls. 
Bore & stroke (in.) 
Displ. (in.%) 
Comp. ratio 
Bhp, max. 
Torque, max (lb-ft) 


198 


Ford 
- Engine Specifications —— 
Eight 
OHV, Vee 
~ 


3.50 x 3.10 
239 


7.2tol 
130 @ 4200 rpm 
214 @ 1800-2200 rpm 














N EW engines, a new body style and new front sus- 

pension are major differences between 1953 and 1954 
Fords. Both six and eight-cylinder engines are available. 
The six is essentially the same as last year’s Economy 
Run winner; however, a bore increase from 3.56 to 3.62 
inches results in eight more cubic inches displacement 
which, added to a compression ratio increase, produces 14 
additional horsepower. The eight is an all-new, overhead- 
valve, V-type. 

Ford’s new ball-joint front suspension was first used 
by Lincoln on 1952 models and is also used on the 1954 
Mercury. Obvious advantages of the new suspension are 
reduction in number of points needing lubrication, fewer 
front suspension parts resulting in simplified assembly, and more 
space between front-suspension members with equal tread width» 
Easier riding and steering result from ball-joint construction. 

A complete line of optional equipment, including power steer- 
ing, power brakes, power windows, power seat, automatic transmis- 
sion and overdrive transmission, is available. Twenty-three new 
upholstery patterns, 156 exterior and interior color combinations 
and 13 single-tone body colors will result in extremely colorful au- 





tomobiles. Upholstering materials include vinyls, extruded plastics 
and new synthetic fabrics. 
_ Crestline Skyliner is Ford’s designa- sinaatiaen — —e 
tion for their “hardtop” with transpar- Length (in.) 198 
° ‘ Width (in.) 74.2 
ent molded plastic sheet replacing the a 62.3° 
*Sedans 


steel roof sheet above the driver’s com- 


partment. Blue-green tinting is said 
to block 60 per cent of the sun’s heat rays and 72 
per cent of the glare. A similar panel is available 
= on convertibles. Shades are available to snap into 
=r. in-line place on the inside of the car if heat becomes ex- 
3.62 x 3.60 cessive. Body changes are minor. A new rub rail, 
7.2 to 1 grille bar and stone shield treatment are most ob- 


115 @ 3900 rpm 


193 @ 1000-2200 rpm vious. Tail-light lenses have also been restyled. 
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Ford’s new V-8 engine is called a Y-block because 
of deep crankcase which extends well below the main- 


Although compression ratio and displacement are 
the same as the 1953 L-head V-8, horsepower is 130, 
an increase of 20 horsepower over last year’s 110 





bearing parting line. Deep block has greater rigidity 
ind provides a flat surface for oil pan attachment. 


PACKARD 


O NE of the largest, if not the largest, engines in the industry insofar as 

actual size and piston displacement are concerned is introduced in the 
1954 Packards. This new L-head, in-line eight has a piston displacement of 
359 cubic inches which, when teamed with a compression ratio of 8.7 to 1 
and four-barrel carburetor, produces 212 horsepower at 4000 rpm. Greater 
passing ability at speeds of 40 to 70 miles per hour than any engine previous- 
ly built by Packard is said to be delivered by this engine. The engine is used 
in all Packards except the Cavalier four-door sedan. Engines in all Clippers 
except the Special series also boast increased horsepower. 

Styling changes in the Packard line are few; however, the Clippers have 


Engine Specifications 


horsepower engine. 


Clipper Deluxe Patrician, 

Clipper Special and Super Cavalier Caribbean, ete. 
Type L-head, in-line L-head, in-line L-head, in-line L-head, in-line 
No. cyls. . 8 8 8 
Bore & Stroke (in. ) 3% x3% 3%x4% 3%x4% 34% x 4% 
Displ. (in.%) 288 327 327 359 
Comp. ratio 7.70 to 1 8 tol 8.0 to 1 8.7 tol 
Bhp, max 150 @ 4000 rpm 165 @ 3600 rpm 185 @ 4000 rpm 212 @ 4000 rpm 

—_——_——- Size 
Cavalier, Caribbean, Pacific, Limousine, 
Clippers Patrician Convertible Executive Sedan 

Wheelbase (in.) 122 127 122 149 
Overall length (in.) 21545 21635 220 23845 
Overall width (in.) 17% 17% 17% 17% 
Overall height (in.) 62}} 62% 62 63 


many styling changes including higher, longer rear fenders with newly de- 








signed tail lights. Many new upholstery materials and colors have been in- 
troduced. Materials used include nylon, broadcloth, cord and top grain 
leather. Twenty-three exterior color schemes are offered, including nine two- 


tone color arrangements. 

Optional equipment items available are Ultramatic 
automatic transmission, power brakes, power steer- 
ing, power windows, power adjusted seat, power op- 
erated radio antenna, air conditioning, dual heaters, 
tinted glass, four different radios and overdrive 
transmission. 

Packard’s Patrician, shown, like other models, is 
fitted with squeal-resistant tires. Tread design is 
said to provide better traction as well as eliminate 
irritating squeal when cornering. Tubeless tires are 
offered as special equipment for the first time on 


CHEVROLET 


M ORE power, restyled interiors, a wider choice 
of exterior and interior colors and color com- 
binations and various mechanical improvements are 
the high spots of the new Chevrolets. The 115 horse- 
power engine used with Powerglide transmissions in 
the 53 models is now used with conventional trans- 
missions, while engines used with Powerglide are 
now rated 125 horsepower. 
Higher valve lift, redesigned hydraulic tappets 
and stronger camshaft are used in the 125 horse- 
power engine. Compression ratio has not been in- 


Chevrolet 
———_———— Engine Specifications —-—————- Size and Weight 

o Standard Powerglide Wheelbase (in.) 115 
me - OHV, in-line OHV, in-line Length, overail (in.) 195 

. cyls, 6 6 Width, overall (in.) 74% 
Bore & stroke (in.) 3% X 34h Sis x 345 Height, overall (in.) 63% 
an 235 3 Shipping weight (Ib) 3275 
mp. ratio 7.5 tol 7.5 tol *Bel Air four-door sedan 

hp, max 115 @ 3700 rpm 125 @ 4000 rpm 


Torque, max (lb-ft) 204 @ 2000 rpm 
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any American passenger car. 

Packard Caribbean, custom-built sports car, has a 
212 horsepower engine and as standard equipment, 
the Ultramatic transmission, power brakes, power 
steering, power seats and power windows. 

Clipper Special club sedan displays restyled rear 
fender and tail light. A four-door sedan and hard- 
top are made in the Clipper DeLuxe series. Horse- 
power in the Clipper DeLuxe series has been in- 
creased from 160 to 165 in the 1954 models. 


creased to attain the additional ten horsepower. 
Clutch and transmission have been redesigned for 
greater reliability and smoother operation. Pres- 
sure-plate driving lugs in the clutch have been re- 
placed by spring-steel driving straps to eliminate 
any possibility of the lugs binding in the mating slots 
of the clutch cover 
and to assure full- 
pressure contact 
with the driven 
disk. All transmis- 
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Chiefta 


Siz 


sion gears are now shot-peened and more liberal use of 
needle bearings is made in the transmission. A new 
30-inch muffler improves silencing. 

Redesigned grille, bumpers, bumper guards and 
tail lights are used on ’54 Chevrolets. 


PONTIAC 





202.66 
76.64 
63.24 


Le ——_______- 
in 6, Chieftain 8 
122 


ing, power brakes, electric front seat adjustment 
and window lifts as well as automatic transmission 
are available as optional equipment. Nine of the i4 
solid exterior colors are new. ‘Two-tone interiors 


Power steer- use vinyl, nylon-faced cloth and other modern fabrics. 


B IGGER, longer and more luxurious are the new Pontiacs. 
Wheelbases have been increased; overall length of a 
new series, the Star Chiefs, is 11 inches greater than previ- 


ous Pontiacs. Selection of both interior and exterior colors 
and color combinations is said to be wider than ever before. 
Interior fabrics include nylon and durable coated fabrics. 

Mechanical changes include increased horsepower and 
higher compression ratios for both six and eight-cylinder 
engines. New carburetor, intake manifold and current and 
voltage regulator are used with the eight. A new regulator, 
distributor and valves have been added to the six. 

A full complement of optional accessories is offered this year. Power 
brakes, front seat with tilt or raise features, automatic electric window lifts, 
instrument panel safety cushion, air conditioning for eight-cylinder models, 
power steering and Dual-Range Hydra-Matic transmission are all available. 

Pontiac’s Star Chief is identified by three chrome stars on the rear fender 
fin. Interior trim is leather and nylon. Wheelbase and overall length of the 
Star Chief place it in the same size class as the largest cars. Lengthened rear 
springs improve ride and redesigned body mountings reduce vibration and noise. 

Operating mechanism of Pontiac’s Comfort Control front seat provides 
360 different positions. The center knob at the bottom of the picture controls 
backward and forward motion of the seat. The two flanking levers control tilt 
and elevation. 

This air-conditioning system offered as a factory installed accessory on 
1954 Pontiacs, is mounted entirely under the hood. Other systems have cer- 
tain of the components mounted in the trunk. Air enters through a duct at 
the right-hand side of the engine which is divided to allow mixing cool and un- 
cooled air. Air is 


poe cooled by the evapora- 
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Chieftain 8, Star Chief 


Chieftain 6 ] - 
Type ; L-head, in-line L-head, in-line tor under the right 
No. cyls. 6 o 
Bore & stroke (in.) 3% x4 3% x 3% hand fender before en 
Displ. (in.%) 239.2 268.4 : 
Comp. ratio 7.7 to 1° 7.7 to 1° tering the car through 
ae oe oo 127 @ 3800 rpm* two adjustable nozzles 


Torque, max (lb-ft) 197 @ 2000 rpm* 234 @ 2200 rpm* 


*Compression ratio, bhp and torque given are used with Hydramatic 
transmissions. Values are lower for synchromesh equipped cars. 


at each end of the in- 
strument panel and 
through a valve outlet in the controls mounted on the in- 
strument panel. The compressor is mounted on the front 
right-hand side of the engine and the condenser is between 
the grille and radiator. 


Star Chief 
12 
213.66 


76.64 
63.24 


RAPAROUND or panoramic 
windshields, an overhead-valve, 
V-8 engine for the Special series, and 
a Century series to be priced between 
the Special and the Super series are 
new Buick developments. Horse- 
power in the Super and Roadmaster 
engines introduced in 1953 has ben 
increased by changing piston aii 
combustion chamber design. 
New to the Buick line for 1954 ‘5 
the all-metal station wagon in t'° 
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new Century series. 


blind spots. 


A new feature of the power braking system which is standard on Road- 
masters and available as optional equipment on 


Dynaflow equipped models is an electrically 
operated vacuum pump which provides sufficient 
vacuum for brake operation whenever the igni- 
tion switch is turned on. A relay automatically 
starts the vacuum pump whenever engine speed 
is below 300 rpm. When engine speed is more 


Powered by a 200-horsepower Roadmaster V-8 engine 
on a 122-inch wheelbase chassis, the Century is the outstanding performer in 
the Buick line. Front body posts slope to the rear on Century and Special 
models and doors are cut to fit around the windshield. 

Built-in sun visors and rain coves which project over the tops of the win- 
dows are styling innovations introduced on 1954 Buick Roadmaster and Super 
four-door sedans. Rain coves permit opening windows for ventilation in a down- 
pour. Fender ports have been restyled and the Buick “sweepspear” has been 
refined. Front body posts are vertical, as shown here on the Roadmaster, on 
Roadmaster and Super models. Wraparound windshield is said to eliminate 











Engine Specifications 
Roadmaster, 

Special Super Century 
Type OHV, Vee OHV, Vee OHV, Vee 
No. cyls. 8 ~ 8 
Bore & stroke (in. ) 3% x 3.2 4x 343 4x 3h} 
Displ. (in.3) 264 322 322 
Comp, ratio 8.1 to 1* 8.5 to 1* 8.5 to 1* 
Bhp, max 150 @ 4200 rpm* 182 @ 4100 rpm* 200 @ 4100rpm* 


Torque, max (lb-ft) 240 @ 2400 rnm* 300 @ 2000 rpm* 309 ™ 2400rpm”* 
*Compression ratio, bhp and torque given are used with Dynaflow. Values 


than 300 rpm, the vacuum pump automatically 


are slightly lower for synchromesh equipped cars. 


Size and Weight 


cuts out. Special Century Super Roadmaster 
° ° Wheelbase (in.) 122 122 127 127 
Sloping door lines and full rear wheel open- Overall length (in.) 206.3 206.3 216.8 216.8 
: ° Overall width (in.) 76.8 76.8 79.9 79.9 
ings, sports-car style, are used on all converti- Overall height (in) 60.5 62.4 62.6 


bles and hard-tops. To add an additional 
sports-car touch, wire wheels are offered as 
optional equipment on all series except the Special. 

Power brakes, power steering, Dynaflow automatic 
transmission and an improved air conditioning unit 
are available as optional equipment. The air con- 
ditioner is available only on two-door and four-door 
sedans in the Super and Roadmaster series. An 
innovation on the 1954 air conditioner is a solenoid 
clutch which disconnects the compressor from the 
drive pulley when the air conditioner is turned off. 
Compressor life is thus lengthened and the necessity 


L ONGER, lower, wider and more powerful may all 

be used to describe the 1954 Oldsmobiles. Wheel- 
base has been increased by 2 inches, length and 
width are about 114 inches greater, and overall 
heights have been reduced 3 inches. Horsepower 
of the 88 has been increased from 150 to 170, Super 
88 and 98 from 165 to 185. Power increase is the 
result of increases in engine displacement and com- 
pression ratio. Tests of the new engines have shown 
increased fuel economy accompanies increased power. 

A full complement of optional equipment is avail- 
able. Power steering, power brakes, power seats, 
the Autronic Eye automatic headlight dimmer, air 
conditioning, and Hydra-Matic transmission may all 
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60.5 ; ; 
Shipping weight* (lb) 3714 3786 4020 4212 
*Estimated 


of disconnecting the air conditioner during winter 
months is eliminated. 

New V-8 engine for 1954 Buick Specials has a 
newly designed combustion chamber which increases 
power and efficiency. The piston skirt has been 
lengthened nearly 14-inch for improved stability and 
longer wear. The new engine has the same upright 
valve arrangement and the same cam-contoured coun- 
terweights on the crankshaft as the V-8 introduced 
in the Roadmaster and Super series in 1953. 


be had at extra cost. All of these accessories have 
been improved. 

Wraparound windshield, cowl-wide ventilator open- 
ing and sweep cut fender are new styling features 
of the 1954 Oldsmobile as shown here on the Super 


Engine Specifications 
88 


Super 88, 98 
Type OHV, Vee OHV, Vee 
No. cyls. 8 8 
Bore & stroke (in.) 3% x 37, 3% X 37, 
Displ. (in.%) 324 324 
Comp. ratio 8.25 tol 8.25 to 1 
Bhp, max 170 @ 4000 rpm 185 @ 4000 rpm 
Size & Weight ————_——_ 
88 Super 88 98 
Wheelbase (in.) 122 122 126 
Length (in.) 205.26 205.26 214.26 
Width (in.) 78.26 78.26 78.26 
Height (in.) 60.5 60.5 60.5 
Shipping weight (Ib) 3692 3734 3846 






















































Engineering News Roundap 








88 four-door sedan. Sports car-like treatment of the 
belt line at bottom of windows is another innovation. 
Eight new exterior colors are offered in addition to 
ten held over from ’53. Forty-nine two-tone com- 
binations are available. New colorful interior up- 
holstery materials include nylon, vinyl-coated fabrics, 
Orlon and leather. 

Starfire 98 convertible is Oldsmobile’s bid for pop- 


CADILLAC 











ularity in the sports car class. Both front and rear 
fenders are sweep cut in more radical fashion than 
other models. Top and windows are hydraulically 
operated. In addition to single-color exteriors, a 
unique two-tone finish is available with the area be- 
low and to the rear of the chrome side molding 
painted one color while the area above the molding 
is finished in a contrasting color. 





T WENTY more horsepower brings Cadillac in second in the 

horsepower race with 230. Horsepower increase is attained 
with no increase in engine displacement or compression ratio 
and is presumably the result of improved fuel induction and 


— Engine Specifications 








Type OHV, Vee 

No. cyls. 8 

Bore & stroke (in.) 3}e x 3% 

Disp] (in.%) 331 

Comp. ratio 8.25 to 1 

Hp, max 230 @ 4400 rpm 


Torque, max. (lb-ft) 332 @ 2800 rpm 





exhaust systems and possibly improved combustion chamber — Size 
P Series 62 Series 60 Series 75 
design. Wheelbase (in.) 129 133 149.8 
. . Length (in. 216.4* 227.4 237.1 
Power steering is standard on the new models. The power Width (in.) 80 80 30 
Height (in.) 62.17 62.1 63.9 


steering unit is a new, simpler, more compact unit with a new 


steering ratio to reduce wheel turning. Another 
standard equipment item is the Hydra-Matic trans- 
mission which has been improved by an increase in 
efficiency of the fluid coupling and reduction in 
size and weight. New shifting smoothness is also 
claimed for the improved transmission. 

Cooling system, fuel pump, electrical system and 
ignition system have been improved. New brakes 
have a ¥%-inch groove cut in the primary lining to 
increase brake life by improving heat distribution 
and eliminate hot spots. Frame and both front and 
rear end suspension have been redesigned to lengthen 
wheelbase by 3 inches and provide smoother riding. 

Power brakes, a new dual fresh-air heating sys- 
tem, power windows, power seat adjustment, signal- 
seeking radio, the Autronic Eye automatic headlight 


Report on Computer Performance 


*Coupes, 223.4 +Coupes, 59.7; convertible coupes, 60.1 


dimmer, and air conditioning are available as optional 
equipment. This year’s air conditioner has a sole- 
noid-operated clutch to disengage the compressor 
from its drive when air conditioning is turned off. 

Wraparound or panoramic windshield, a new grille, 
and headlight “eyebrows” are the outstanding styl- 
ing changes in.the 1954 Cadillac. Built-in sun visor, 
and overhanging door reveal moldings to permit ven- 
tilation in a downpour, are standard on all sedans. 
All coupes, which appear to be of the “hardtop” 
variety, have sports-car styled doors as shown here 
on the Eldorado convertible. Power steering, power 
brakes, power seat adjuster, wire wheels, dual heat- 
ers, radio and white-sidewall tires are all standard 
on the Eldorado. 


of order time—between September 
1, 1950 and May 1, 1953, 6270 
hours have been spent on two 
problems which were very large 











Completed in May of 1950, the 
National Bureau of Standards 
Eastern Automatic Computer, 
SEAC, has been in operation for 
more than 25,000 hours since that 
time on a seven-day week and 24- 
hour day. Approximately 25 per 


cent of the machine’s operating 
time has been devoted to continued 
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expansion of its capabilities. Num- 
ber of vacuum tubes in the com- 
puter has been increased from ap- 
proximately 750 to 1300 and ger- 
manium diodes from 10,500 to 16,- 
000. Memory has been doubled. 
Of the 11,000 hours of “good 
time’’—scheduled time exclusive of 
development, maintenance and out 











and had many ramifications. Ap- 
proximately 84 projects used ine 
computer during the remaining 
4730 hours. Representative of 
these problems are computation of . 
Loran tables, solution of second- 
order nonlinear differential equ4- 
tion describing the orbits of ele:- 
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ONE 
bright ‘spot 
in the cost 
picture. 


JOHBSON BEARING 


} ee costs, overhead and ma- 
terials continue to rise. Yet . . . here is one item 
on which you can save money ... Johnson Sleeve 
Bearings. They are low in first cost, economical 
in installation, and give long, satisfactory per- 
formance. Perhaps you are using more bearing 
than you need. Investigate Johnson Bearings. 
They are produced in industry’s widest range of 
bearing metals and types: aluminum on steel, 
bronze on steel, babbitt on steel or bronze, 
powder metallurgy, cast bronze, cast aluminum 
alloy, sheet bronze and graphite inserts. Design 
or redesign to utilize the economies of Johnson 
Sleeve Bearings. Free engineering consultation 
is yours for the asking. Write. 


JOHNSON BRONZE CO. | 
525 S. Mill St., New Castle, Pag 
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SEAC computing room at the National Bureau of Standards. Control console 

is at the far end of the room, and the computer proper is at the left. To the 

right are several of the external storage units which store on magnetic tape 

such information as coded subroutines, instructions to the machine, and 

numerical data, as well as the entire coded program for a problem and its 
solution when the computation is completed 


trons through a cavity, and com- 
puting the simultaneous nonlinear 
equations describing the shock 
waves following an explosion. 
During the three years SEAC 
has been operating, approximate- 
ly 2500 type 6AN5 electron tubes 
have been used in the machine. 
More than 2/3 of the tubes used 
in the machine are of this type. 
Since tube rejections are made al- 
most exclusively during  estab- 
lished maintenance periods, opera- 
tional failures are few. During 
one 15 month interval, it was nec- 
essary to replace only 18 tubes 
during the machine operating time. 
Studies of the data obtained show 
tubes used in the arithmetic and 
control units of the computer have 
a median life of 12,000 hours. 
Median life of 6AN5 tubes in the 
entire machine is 8700 hours. 
Over a two-year period cover- 
ing 15,819 hours of operation, 
total failures of germanium diodes 
were 0.3 per cent of those under 
study, or 0.02 per cent per thou- 
sand operating hours. During a 
certain one-year period 848 diodes 
in a group of 12,000 were replaced 
because they failed to meet speci- 
fications during preventive main- 
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tenance checks, although they 
were not causing trouble. 

Operating efficiency of SEAC is 
defined as the sum of problem-so- 
lution time, code-checking time 
and idle-in-order time divided by 
the total time assigned to compu- 
tation time. Down-time is the 
portion of scheduled time in which 
production is lost because of ma- 
chine malfunctions, diagnosis and 
correction of the malfunctions and 
computation of problems not com- 
pleted as a result of machine dif- 
ficulties. Efficiency for the best 
quarter was 82 per cent, and dur- 
ing the week of October 27, 1952, 
efficiency of 93.5 per cent was 
achieved for the 124 hours of as- 
signed time. Average efficiency 
from the time of initial operation 
until November 1953 has been 72.5 
per cent. 





World’s aircraft speed record 
was recently regained by the U. S. 
Air Force at Salton Sea, Calif., 
when an F-100 Super Sabre flew 
over a 15 kilometer course at 
speeds of 767.26 and 742.684 mph 
for an average speed of 754.98 


mph. Previously the record was 
held by a U. S. Navy F4D Skyray 
with a speed of 753.4 mph. 


Dictation Machine 
Records on Magnetic Belt 


A continuous magnetic belt 
used as the recording medium in 
a new type of all-electronic dic- 
tating machine has a 15 minute 
recording time limit, can be mailed 
or filed easily, and can be reused 
an almost limitless number of 
times. Extremely faithful voice 
reduction is said to result from 
use of the magnetic belt with 
which no needle or stylus comes 
in contact. The machine is a 
joint development of Pierce Dicta- 
tion Systems Inc. and the Armour 
Research Foundation. 

One of the more interesting 
features of the device is the abil- 
ity to record corrections directly 
over the incorrect portion by 
simply backing the belt to the 
proper point and redictating. Ne- 
cessity of marking a correction 
slip is eliminated and there is no 


WORLD'S LARGEST weld- ' 
ing positioner rotates 40- 
ton weldments to facilitate 


semi-automatic down-hand 
welding. Manufactured by 
the Worthington Corp. and 
used by the S. Morgan 
Smith Co., the positioner 
has counterweights totalling 
10 tons and a special hoist to 
lift the welder to the desired 
position above the weldment 
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Result: 


conomy 


‘‘Economy...counts not in gavings but in selection.’’—Edmund Burke 





Economy through Efficiency 


Gits Unit Seal proves itself in dependable performance over a wide 
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pressure applications. Operation at peak efficiency always means 


dollars-and-cents savings 


Economy through Adaptability and Versatility 


(Tira Ollimesi-tol Mili Mulelahamele) lilechilolal Mel Me METiclalelolaelh4-1¢ ML tu meolaitiol in] 
carried in stock. You harness the savings of mass production to your 
own specific needs. Gits Unit Sea! already has wide application in 
the following fields: Washing Machines, Disposal Units, Gear Motors, 
Speed Reducers, Aircraft Turbine Pumps, Accessory Drive Units, Jet 


Propulsion Units,- Electrical Power Equipment, Automotive Accessories, 
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Economy through Long Life 


Gits Unit Seal is designed for maximum life in any recommended 


application. Here's the real ‘‘proof of the pudding’ in saving money 


Write Today For FREE Illustrated Brochure, 
or send us your seal problem. Our experi- 


enced engineering staff is at your service. 


“Cartridge Seal . requiring only 25° 


more space than lip-type seals 


GITS BROS. MFG. (@o. 


1868 S. Kilbourn Avenue Chicago 23, Illinois 
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danger of the transcriber not 
catching the correction. There is 
no correction as far as the trans- 
criber is concerned. 

All controls—dictate, listen and 
back-up—are on the hand micro- 
phone which also serves as the 
playback medium for listening to 
what has been dictated. The mi- 
crophone incorporates an auto- 





Lightweight, attractive dictation 
unit uses magnetic belt shown on 


the desk as recording medium 


matic sound-level contro] which 
assures clear recording regardless 
of the intensity of the dictator’s 
voice. 

Though the dictating unit may 
be used for transcription, a sep- 
arate transcribing unit is avail- 
able with earphones, foot controls 
and built-in volume and tone con- 
trols. An automatic backspacer 
allows the transcriber to listen to 
the last two or three words typed 
when it has been necessary to stop 
for some reason. 


Over 112 million tons of steel 
were produced in 1953 — largest 
production during a year in this or 
any country. No indication of a 
substantial setback looms in the 
near future although aggregate de- 
mand for steel is moderately re- 
duced from the last few months 
of 1953. At the beginning of 1953 
the annual steelmaking capacity in 
the United States was around 117.5 
million tons, an increase of more 
than 25.6 million tons or 28 per 
cent, since the end of World War 
II. Because of the growth of the 
industry, nearly as much steel was 
made in September 1953 at 92.4 per 
cent of capacity as in September, 
1952, when the average was 102 
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per cent of capacity. As much 
steel could have been made at 88 
per cent in 1953 as at 100 per cent 
in 1950. 


New Bronze-Plating Process 


A readily-controlled process for 
bronze-alloy plating has been de- 
veloped at Battelle Institute under 
sponsorship of City Auto Stamp- 
ing Co. Known as “Lustralite,” 
the process has demonstrated sev- 
eral engineering and decorative 
applications in laboratory studies. 
In one application, hydraulic 
pumps are produced with adherent 
bronze electroplated on the bear- 
ing surfaces. In this application, 
bronze-plated steel and bronze- 








plated iron castings furnish a com- 
bination of good bearing proper- 
ties, high strength, and simple de- 
sign. 

In other applications, the bronze 
plate produced by this process has 
been shown to be an excellent ma- 
terial for facing valve seats. It 
also provides a fast and easy 
method for depositing bronze-al- 
loy plate for use as a stop-off 
against the penetration of nitro- 
gen gas in the nitriding process 
for surface hardening. The bronze- 
alloy deposit produced by the proc- 
ess is nearly three times as hard 
as copper plate, yet is deposited 
in ductile condition with a uni- 
formly fine grained structure. 

Three compositions of the cop- 


KING-SIZE PULLEY: Largest electromagnetic pulley in the world, 
60 inches in diameter with a 48-inch face, has been installed in the 
Oak Creek Power Station operated by Wisconsin Electric Power Co. 
Built by Stearns Magnetic Inc., the pulley will magnetically remove 
tramp iron from the coal used at Oak Creek to prevent damage to 
expensive crushers and other equipment. A unique feature of this 
pulley is the lagging, a thin, tough strip of material with firmly 
embedded granules that provide three times the traction of rubber 
lagging without belt wear and permit maximum use of the pulley’s 
magnetic strength. The lagging is held to the face of the pulley by 
an adhesive 
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SUGAR 
HOPPER 



























REGISTRATION MARK 








FILLER —”, 





SEALER + 





FREE — 45 more ideas — Get this 
76 page book Shows in detail how designers 
of machines for many different industries have 
employed standard packaged electronic controls. 
Tells how they found new opportunities to reduce 
costs through simplification of design . . . how 
they developed order-getting user advantages. 
Gives you many idea-stimulating application 
Studies, 


SEND FOR YOUR COPY NOW }> 
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Automatic Control 


Idea of 
the month... 


from the Largest Specialist 
in Photoelectric Controls 


COMBINATION LIGHT 
SOURCE AND SCANNER 
























TO SPEED CORRECTION DEVICE 


Photoelectric Registration Controls for Machines 


The designers of this machine wanted to package sugar in 
small paper envelopes with a trade-mark properly positioned 
on each package. To minimize production costs, trade-marks 
were preprinted on paper webbing and converted into enve- 
lopes in the filling and sealing process. An extremely precise 
inspection and control device was needed to assure filling, 
cutting and sealing in register with the trade-mark. Photoswitch 
high-speed Photoelectric Registration Control was selected. 
Between 7000 and 9000 portions an hour are packaged 
automatically . . . without manual inspection of trade-mark 
location. 

The success of this Control design is typical of thousands of 
systems developed by Photoswitch for Automatic Electronic 
Control of Machinery and Processes. Superior performance and 
reliability are assured by the largest research facilities devoted 
to photoelectric controls. And, the right control for any require- 
ment results from the widest variety of pre-engineered “pack- 
aged” electronic controls available, including liquid level 
controls and timers. For the best solution to your control 
problems, call on Photoswitch . . . first. 


PS PhOtOSWItCH ncorrors 


Dept. P2-2, 77 Broadway, Cambridge 42, Mass. 


Send FREE copy of ‘Cutting Production Costs with Electronic Controls”. 






Name and Title............ 
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per-tin bronze-alloy deposit are 
recoinmended for different pur- 
poses. One composition produces 
ductile plate, Knoop hardness 260- 
280, particularly effective as a 
bearing overlay. Another is a 
slightly harder, gold-yellow plate 
that buffs easily to a mirror finish 
and is an undercoat to decorative 
plating. Chromium can be plated 
directly on this plate after buff- 
ing, or after depositing a very 
thin bright nickel plate. This 
composition plus chromium is said 
to be superior to an equal thick- 
ness of copper plus chromium in 
protecting steel against corrosion. 
A third composition produces a 
silvery, very hard (about 400 
Knoop) plate unusually resistant 
to tarnish and scratching and suit- 
able for inside automotive hard- 
ware, for flatware and reflectors. 


Conveyor Belt Sorter 


Incorporating a new sorting 
method, a sorting machine recent- 
ly developed by the National Bu- 
reau of Standards sorts punched 
cards at the rate of 420 cards per 
minute. The principle, however, is 
applicable to sorting other objects, 
such as mail, electrical and me- 
chanical components, and even 
farm produce. 

Objects to be sorted are ex- 
amined at one station, fed into a 
conveyor, and simultaneously a 
mechanical address number is put 
into each section of the conveyor 
belt so that the object and its ad- 
dress number travel _ together. 
When the object reaches the cor- 
rect address, or location, a simple 
recognition device is excited, and 
the object is removed from the 
conveyor. The machine consists of 
five major components: (1) a 
sensing unit, (2) an addressing de- 
vice, (3) a conveyor belt, (4) a 
series of recognition devices, ac- 
tuated by the information-bearing 
mechanism of the conveyor belt, 
and (5) a series of receptacles or 
gates to other devices into which 
the material is sorted. 

The NBS machine contains a 
track on which the cards are 
pushed by fingers extending down 
from the conveyor belt directly 
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Schematic diagram of NBS conveyor belt card sorting machine. When the 


recognition switches are actuated by the cams on the conveyor the card is 
dropped into the pocket below 


above. The conveyor belt conveys 
information in coded form, and 
the cards are kept in the correct 
physical location with respect to 
the address number by the pusher 
fingers. The conveyor belt is 
made from two parallel chains 
whose links are four inches on cen- 
ter and are connected by a cross- 
bar at each card position. Each 
crossbar carries two nylon wheels 
on which the chains travel and 
eight nylon cams that act as the 
mechanical binary address num- 
ber. 


Each of the cams can be set to 
one of two positions (correspond- 
ing to the binary zero or one) with 
the point either down or up. They 
arrive at the starting end of the 
conveyor in the clear or zero posi- 
tion. To tip the cam upward, a 
pawl is moved into its path. Eight 
cams, each with two possible posi- 
tions, provide 2° or 256 possible 
binary addresses. Since in gen- 
eral there are 2" different ad- 
dresses possible with n cams, the 
number of categories into which a 
quantity of items may be sorted 
is limited only by the number of 
cams carried. 


In the sorting operation, the 
cards are first dealt from the bot- 
tom of the stack and pass under 
a conventional 80-column card 
reader. When the information on 
the card is decoded, an electrical 
device decides into which pocket 
the card is to go and the cams are 
set up with the correct address 
number. As the cams move down 


the conveyor with their associated 
cards, they pass under a series of 
switches, one set at each pocket. 
By properly wiring a set of eight 
switches, any particular 8-digit 
binary address number can be 
recognized, exciting a mechanism 
that will deflect the card from the 
track into a pocket. 

While conveyor belt sorters of 
this general type are not new, the 
NBS machine has several definite 
advantages. It is not a synchron- 
ous machine; the card spacing in 
the conveyor does not have any 
relation to the spacing of the 
pockets. This leads to a saving 
in the power supply inasmuch as 
the cards are not usually all 
dropped simultaneously. Large 
sections of the belt may be added, 
as well as groups of pockets in 
any desired spacing, but the rec- 
ognizing element in all cases must 
be spaced a constant distance from 
its associated pocket. It is also a 
simple matter to provide more 
than one pocket for one category: 
when one pocket fills, subsequent 
cards can be deposited in a second 
pocket. 





A new bright copper plating 
process is said to be faster and 
easier to control in addition tv 
saving nickel and eliminating the 
need for copper buffing. The proc- 
ess, developed by Smoothex Inc 
is claimed to produce a sparkling 
brilliant finish using standard plat 
ing equipment. 
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Contact KAYUUN af Muskegon 


KAYDON two-row Special Ball Bearings 


8.062” x 10.687” x .750” 


Dependable Life-Savers 


... KAYDON-bearinged 


“Sq HELICOPTERS 


((ontrot movements of Piasecki HUP Helicopters .. . life- 

savers of the air . . . are transmitted to the spinning rotor 
blade assemblies by means of a swash plate that moves on 
unique two-row KAYDON Special Ball Bearings. 


Control of the helicopter is obtained by the movement of its 
rotor blades. Each blade can move in six different directions 
vhile they are rotating. Thus the mechanism responsible for 
ontrol movements is complex, important, and it demands the 
utmost in bearing-precision. 


KAYDON met the challenge of this intricate bearing-problem with 
hese special two-row, thin section, 8.062” x 10.687” x .750” ball 
‘earings. Similarly, KAYDON cooperates with designers of many 
ypes of precision equipment to achieve their objectives. 


FOR ALL TYPES OF BALL AND ROLLER BEARINGS: 4” BORE TO 120” OUTSIDE DIAMETER 


Spherical Roller ¢ Taper Roller ¢ Ball Radial ¢ Ball Thrust 
e Roller Radial ¢ Roller Thrust ¢ Bi-Angular Bearings 
THE ENGINEFERIN G co RP. 













We specialize in large, thin-section, light weight precision 
bearings for Aircraft, Automotive and Industrial Equipment 










KAYDON Types of Standard and Special Bearings: 
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Helpful Literature 
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35. Bimetal Disk Thermostats 

Stevens Mfg. Co.—illustrated data sheet F- 
2009 describes type M bimetal disk thermo- 
stats for appliances, electronic devices and 
apparatus. Hermetically sealed and open types 
are included. Operating principle, ratings, per- 
formance curves, dimensions and construction 
are all covered. 


36. Extruded Plastics 

Anchor Plasiics Co.—1954 edition of ‘‘Ex- 
truded Plastics’ brochure contains 12 illus- 
trated pages on custom extrusions, including 
some of the latest applications of thermoplas- 
tic rods, tubes and shapes. Facilities available 
for fabrication are summarized, and a section 
is devoted to material properties. 


37. Low Inertia Clutch & Brake 

Wichita Falls Foundry & Machine Co.— 
Low inertia Air-Tube clutch and brake de- 
scribed and illustrated in 4-page bulletin 110 
is designed for use on punch presses, press 
brakes, shears and other machinery. Units 
are made in sizes from 8 to 48 in. Features 
are outlined, 


38. Insulating Varnishes & Resins 

Dow Corning Corp. — Comparison of the 
properties and performance of five coating 
and impregnating varnishes, an adhesive and 
six bonding and laminating resins is found 
in 4-page bulletin 10-227. Each is described 
individually and recommended applications are 
given 


39. Needle Bearings 

Orange Roller Bear.ag Co.—Design and con- 
struction features and specifications for 
Orange cage type needle bearings are found 
in 4-page illustrated bulletin. The 7000 series 
is available without and with inner races 
Outside diameters range from 1 to 3 in. 


40. Centrifugal Pumps 

Worthingtoa Corp., Centrifugal Pump Div 

Suitable for wide variety of applications 
line of standard and suction centrifugal pumps 
described in illustrated bulletin W-300-B4 of- 
fers maximum interchangeability of parts 
Line covers six types with various mountings 
frames and drives. 


41. Manganese Steel Castings 

Americau Brake Shoe Co., American Man- 
ganesa Steel Div.—Description of complete 
line of castings made of ‘‘the toughest steel 
known,’’ Amsco 13 per cent manganese steel, 
is found in illustrated general catalog. Im- 
pact and resistant characteristics 
are discussed various product cate- 


abras:on 
under 


gories 


42. Telemetering Systems 

br.stol Co iduliupscXing transmittirg and 
receiving system for use with Metameter Tele- 
meters is subject of this illustrated bulletin 
It describes system for transmitting up to 15 
pressure, vacuum, temperature, flow, liquid 
leve] and other readings over a single cir- 
cuit and given distance 


43. Minute Layouts 


H. Owens Co The roll method of pattern 
layout, which does not use the rules of geom- 
etry, is subject of this well-illustrated step- 
by-step brochure, Pattern Developer which 
uses this method eliminates waste of time and 
material of other methods Instructions for 
using the device are given 


44. Aircraft Electric Motors 

U. S. Electrica! Motors, Inc Total of 22 
models of aircraft electric motors are illus- 
trated and described in bulletin 1535, Range 
is from 1/20 to 16 hp, Motors are high fre- 
quency induction type for three-phase alter- 
nating current. Many include built-in gearing 


45. Valves, Regulators, Torches 

Hoke, Inc.—Line of small valves, pressure 
regulators, stainless stee] cylinders, flo-gages 
and oxy-gas torches is subject of detailed 38- 
page catalog No. 2. Also included are 28 pages 
of engineering data on the various types of 
valves, including needle, toggle, packless and 
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special purpose. Needle valve controls, vari- 
ous types of pressure regulators, pressure 
gages, fittings, and stainless steel cylinders 
for pressure samples are covered. 


46. Dual Vane Hydraulic Pumps 

New York Air Brake Co., Dudco Div.—Se- 
lection data for line of Dudco dual-vane hy- 
draulic pumps, along with design features, 
are found in 8-page illustrated bulletin DP- 
300. Technical drawings, cut-away photos and 
performance data charts are included for 
the single-stage pumps of constant delivery 
type for continuous operation at pressures 
up to 2000 psi. 


47. Seamless Tubing 

Columbia Steel & Shafting Co.—Sizes, work- 
ing pressures, specifications and other engi- 
neering data on all types of seamless tubing 
produced by this company are included in 
8-page illustrated booklet ‘‘Summerill Tub- 
ing.’’ Sections are devoted to hydraulic, pres- 
sure, mechanical, diesel, special and aircraft 
tubing. 


48. Self-Lubricating Bushings 

Graphite Metallizing Corp.—Design and en- 
gineering data for Graphalloy self-lubricating 
bushings (which contain no oil) are in the 
8 illustrated pages of form 112. Made of bab- 
bitt, copper and bronze metal impregnated 
graphite, they are also used as thrust wash- 
ers, seal rings, electrical brushes and con- 
tacts. 


49. Die Blades, Wear Plates 


Ohio Knife Co.—Laid bronze wear plates, 
plus laid steel die sections and slides are de- 
scribed in 4-page bulletin. Wear plates are 
stocked in 72-in. lengths with widths up to 
8 in, and thickuesses up to 1% in. Die sec- 
tion ranges up to 2% x 4% with 15/16-in. 
land and il-in. base. Widths of the 120-in. 
long slides range up to 8 in. 


50. Engine Supercharger 

Dexter Folder Co., Miuehle-Dexter Super- 
charger Div.—Supercharger made by this di- 
vision for internal combustion engines as well 
as blower and air compressor operations is 
featured in 4-page bulletin 153. Models from 
15 to 4000 cfm at pressures of 2 to 15 psig 
are available for engines with ratings from 100 
to 750 hp. 


51. Welding Rod Guide 


Eutectic Welding Alloys Corp. 32-page 
‘“*DirectoRod Guide’’ offers recommendations 
for over 300 types of metal joining operations. 
Booklet is divided into sections, each dealing 
with specific base metal, and at the end of 
which is a chart listing electrodes, alloys 
and fluxes which may be used on the base 
metals. Highlights are over 40 illustrations 
of pracical applications taken from case his- 
tories and 12 pages of charts 


52. Stainless Steel Tubes 


Globe Steel Tubes Co.—Available sizes, fea- 
tures and standard tolerances relative to 
seamless and welded stainless steel tubes are 
featured in S8-page bulletin S-222. Welded 
tube sizes range from % to 5 in, OD, while 
seamless tubes range from % to 6 in. OD. 
They can be made to meet AISI, ASTM, 
AMS, FSTI, Military, Government and spe- 
cial specifications. 


53. Use of Fiber Glass 


Libbey-Owens-Ford Glass Co.—How to im- 
prove efficiency and reduce production costs 
of many products by using superfine fiber 
glass is the subject of 16-page form F-11. 
Entitled ‘‘Possibilities Unlimited,’’ it suggests 
ways in which designers can apply superfine 
to decrease a product’s overall weight, in- 
crease its cubic capacity and still maintain 
temperature control. 


54. Plastics & Resins 


Bakelite Co. — Latest information about 
more than 50 Bakelite and Vinylite plastics 
and resins, their properties and uses, is pre- 
sented in 12-page revised reference file G-19. 
Data are compiled in 18 categories under these 
headings: molding and extrusion materials, 





wire and cable covering, bonded resins pro- 


tective coating resins, laminating pl. stics, 
rigid sheets, flexible film and sheeting and 
calendering materials. 


55. Single Stage Turbine 

De Laval Steam Turbine Co.—The HCB 
single stage turbine designed for varie'y of 
plant applications is reviewed and specified 
in 6-page bulletin 4206. Maximum ope:ating 
conditions of this unit are: up to 10) hp, 
pressures to 300 psig, temperature to 550° F 
and speed to 4000 rpm. Dimensions anc per- 
formance figures are tabulated. 


56. Making Ceramic Models 

American Lava Corp. — Step-by-step pro- 
cedures for making models from Lava mined 
nugget stone (not volcanic material) are out- 
lined in 4-page bulletin 525. It discusses the 
material, gives properties of available Lava 
blocks before and after firing and outlines 
firing procedures. 


57. Rubber Products Facilities 

Spencer Rubber Products Co.—Comprehen- 
sive brochure is descriptive of molded rubber 
design, development, short run and production 
run facilities available at this company, Fea- 
ture of this profusely illustrated booklet is 
its chart which simplifies proper rubber speci- 
fication, 


58. Push-Pull Controls 

American Chain & Cable Co., Automotive 
& Aircraft Div. — Designed for rugged but 
general utility applications where operation 
must be smooth and accurate, heavy duty 
hand operated Tru-Lay push-pull controls of 
the D-800 series are described in 4-page 
folder DH-310. 


59. Trimming Potentiometer 

Bourns Laboratories — Stardard resistance 
values from 250 to 25,000 ohms are featured 
by new wire-wound trimming potentiometer, 
the Trimpot, described in 6-page brochure 
3591. Specs cover vibration, acceleration, tem- 
perature coefficient of wire and operating 
temperature range. 


60. Electric Tachometers 

Madison Electric Products, Inc.—-Standard 
line of Chicago electric tachometers for port- 
able and permanent uses is subject of 4-page 
bulletin No, 9-53. Featured is new mode! 12M 
tachometer which has a 250-degree scale 
Accuracy is +2 per cent. 


61. Porcelain Products 

U. S. Stoneware Co.—‘‘Chemica] Porce!ai! 
is title of S-page bulletin CP-50 illustrating 
and describing line of products made of this 
material. Pipe, fittings, spacers, vertical 
check valves, stop check valves, hand-whieel 
valves, plug valves, swivel joints, expansion 
joints, sight glasses, flanges, ejectors ine 
tower packing are covered, 


62. Electronic Test Equipment 
Cal-Tronics Corp.—In addition to desrib 
ing company services and facilities, 12-; Ze 


bulletin reviews various types of ‘‘Electr nic 
Test Equipment’’ built by company. Si wn 
are synchronizer test unit, electronic cor ‘ro! 


amplifier test unit, computer systems st 
unit and signal data converter test unit All 
meet Air Force specifications. 


63. Synchronous Motors 

General Electric Co.—Operation and n- 
trol of synchronous motors is effectively ti at- 
ed in 16-page bulletin GEA-5873, It exp ins 
electrical operations of motors and areas ¥ «re 
control is essential. Problems common te /10- 
tor applications and their solution are exp! ed 
in question-answer technique. Various co! ro 
units are described along with rating nd 
dimension data. 


64. Planetary Speed Reducers 
Philadelphia Gear Works—Improved p!. ‘*& 
tary speed reducers are subject of descrij) ve 
16-page catalog P-53. These in-line units re 
available in single, compound or double ty: °s 
and horsepower ratings are A.G.M.A. C':58 
1. Standard ratios range from 4.3:1 to 10:1 
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FREE COPY “Fastening Methods for Aluminum” is This highly authoritative handbook answers 
available free of cost when requested on a business letter- all questions on mechanical fastening meth- 
head. Simply write to Reynolds Metals Company, 2521 South ds f 1 . It h tral 
Third Street, Louisville 1, Kentucky for your copy. Cos O'S ~erenemuns are over 
such subjects as when and where to use 
ae 
| 6 he orem ale SSS SE STANDARD RIVETS 
—— ole —— 
Sp come 
92 = <=> 9 ae SPECIAL RIVETS 
) 6 @ S255 1 
| > Gta aoe SS STANDARD SCREW FASTENERS 
C ten coos ee ooce > SSETES SPECIAL SCREW FASTENERS 
CS See Eze Sets NAILS AND PINS 
‘ WF pee sclgpe singe at 
—) ———== SSeS METAL STITCHING 
; ren HEAD GEYOER HEAD aye compte 
oO Ge ss MECHANICALLY FORMED JOINTS 
i etenen nnn anol 
>>) Sa-ceateces Soir 
o | SEES os and discusses the advantages and methods 
- mae _. me al for each type of fastening. It is complete with 
ee ee ey err omen on me ° ° 
oaisiaeiinimmeniaiiabiaiaaiae as a pictures, diagrams and charts. Whether you 
: a ° are a designer, production engineer or plant 
Typical Complete Subject Treatment supervisor this handbook belongs on your 
Found in “Fastening Methods for Aluminum” desk because it will make your job easier. 





SEE ‘‘Mister Peepers’’ Sundays NBC-TV. Consult local listings for time and station. 


REYNOLDS aq ALUMINUM 


MODERN DESIGN ALUMINUM i oN Min D 
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Waterproof Switch 


All working parts of the No. 
201209 molded plunger switch are 
waterproofed. The small rubber 
plunger can be fabricated to indi- 
vidual specifications. Overtravel is 
an inherent characteristic of this 
plunger. Bracket is of one-piece 
stainless steel construction. Switch 
is available in single-pole, single- 





throw or single-pole, double-throw 
types. Waterproof covering can be 
made of vinyl, neoprene or silicone. 
Made by Control Products Inc., 
306 Sussex St., Harrison, N. J. 


For more data circle MD-65, Page 211 


Miniature Motor 


Line of 400-cycle miniature 
hysteresis, synchronous motors is 
adapted for power, servo or tim- 
ing applications. Measuring 114 
in. diameter by 2% in. long, they 
are available with two or four- 
pole winding for 24,000 or 12,000 
rpm. The motors operate at 115 
v ac or less. For servo applica- 
tions they can be wound for two- 
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phase operation; for timing and 
power applications, they are avail- 
able as single-phase capacitor-run 
motors. Rotors are mounted on 
double shielded, grease packed ball 
bearings. Stator windings em- 
ploy Teflon insulated magnet wire, 
and the motor leads are wrapped 
Teflon insulated. Made by Globe 


Industries Inc., 1784 Stanley Ave., 


Dayton 4, O. 


For more data circle MD-66, Page 211 


Flexible Couplings 


Three sizes of type C flexible 
couplings adapted for use with 
Dodge Taper-Lock bushings allow 
easy fastening to shafting with 
firmness of shrunk-on fit. Coup- 
ling sizes are C-191 (bushing No. 
2012) for bores % to 2 in., C-226 
and C-276 (bushing No. 2517) for 
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4 to 24%-in. bores. Made by Love- 
joy Flexible Coupling Co., 4818 W. 
Lake St., Chicago 44, Ill. 


For more data circle MD-67, Page 211 


Miniature Terminal Boards 


Eight turret type terminals are 
molded directly into the body of 
the 1 9/16-in. long series MT mini- 





ature terminal board. Terminals 
are tinned to facilitate soldering. 
Standard molding material is min- 
eral filled Melamine; Plaskon rein- 
forced alkyd and diallyl phthalate 
types are also available from De- 
Jur-Amsco Corp., 45-01 Northern 
Blvd., Long Island City 1, N. Y. 


For more data circle MD-68, Page 211 


Access Door 


For use where frequent adjus'- 
ments are made by screw drivers 
or similar tools and for lubricatins 
points, stainless steel access doo" 
opens at pressure of the tool an! 
automatically springs closed whe" 
the tool is withdrawn. Standar: 
size of the rivet-mounted door i: 
%,-in. diameter; special sizes ca’: 
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be made by Camloc Fastener Corp., 
37 Spring Valley Rd., Paramus, 
N. J. 


For more data circle MD-69, Page 211 


Automatic Speed Control 


Automatic speed control of U. S. 
Varidrive motors by such variables 
as pressure, temperature, speed or 
liquid level is possible with the im- 
proved pneumatic Varitrol, which 
may be operated either manually or 
automatically. It operates on a 
supply air pressure of 60 to 100 psi 
and is controlled by an air cylinder 
using air on both sides of the pis- 
ton for positive positioning. A 
small, sensitive positioner operat- 
ing on 3 to 15 psi signal air con- 
trols a pilot valve regulating the 
power air to the air cylinder. Any 
one of a number of control instru- 
ments may be used as the signal 
system to the positioner. The con- 
trol has an approximate straight 
line relationship between signal 
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entire speed range. 
30 hp, Varitrol can be supplied up 
to 50 hp. Made by U. S. Electrical 
Motors Inc., P. O. Box 2058 Ter- 
minal Annex, Los Angeles 54, 


Calif. 


For more data circle MD-70, Page 211 


Directional Control Valves 


Spool groove on series of direc- 
tional control valves for mobile 
equipment is coined straight down 
in a V-slot, permitting accurate 
control and smooth metering ac- 
tion. There is full metering in all 


spool porting. Valve is made in 
four sizes to allow flow of 8, 16, 23 
or 35 gpm. Models include 1, 2, 3 
and 4-spool types. 
double acting spools are 
changeable. 


Single and 
inter- 
In the smaller sizes, 





device can control pressures up to 
2500 psi. Design allows flow char- 
acteristics to be tailored to user’s 
needs, and full parallel circuit per- 
mits precise travel control in more 
than one direction. It is adaptable 
to simultaneous rotation, fork 
clamping, side shifting and up-end- 
ing operations. Made by Parker 
Appliance Co., 17325 Euclid Ave., 
Cleveland 12, O. 


For more data circle MD-71, Page 211 


Ventilating Blower 


Blower has 6-in. diameter wheel 
and a capacity of 600 cfm. It is 
provided with an automatic cut- 
out which stops the completely en- 
closed 110-v motor if overheating 
should occur. Unit is also available 
in smaller sizes with similar con- 


pressure and speed, which pro- 
vides uniform sensitivity over the 
Presently 
available on Varidrives from 1 to 

















struction. Made by Standard Elec- 
tric Mfg. Co. Inc., West Berlin 12, 
N. J. 


For more data circle MD-72, Page 211 


Tacky Adhesive 


Resyn 35R2625, a permanently 
tacky, solvent type adhesive, is 
used to prevent small wood chips 
and dust from entering working 
mechanisms housed in wooden 
cabinets. Such chips and dust, re- 
leased by the rubbing of metal 
parts on wood during assembly, 
are trapped by the adhesive paint- 
ed on in areas of contact between 
the cabinet and parts. Made by 
National Adhesives Div., National 
Starch Products Inc., 270 Madison 
Ave.. New York 16, N. Y. 


For more data circle MD-73, Page 211 


Time Delay Relay 


Usable in industrial control de- 
vices which operate in wet, corro- 
dusty or explosive atmos- 


sive, 





New Parts and Materials 





pheres, type SF Agastat time de- 
lay relay is lightweight, hermeti- 
cally-sealed, unaffected by freezing 
temperatures and resistant to vi- 
bration, shock and acceleration. 
Solenoid-operated and pneumati- 
cally-controlled, relay has housing 
24, in. square by 4 in. high and 
weighs 1.2 lb. Time delay is ex- 
ternally adjustable from 30 milli- 
seconds to more than 1 minute. 
Made for 24-28 v de, relay will also 
be available for other standard ac 
and dc voltages. It has double- 
break contacts in single, double 
and three-pole models. Made by 
AGA Div., Elastic Stop Nut Corp. 
of America, 1027 Newark Ave., 
Elizabeth, N. J. 


For more data circle MD-74, Page 211 


Instrument Tubing Harness 


Impervapak Poly-Cor is now 
available with color-coded lines to 





facilitate installation of instrument 
lines. Available with 4, 7, 10, 14 
or 19 tubes and with individual 
lines coded in black, red, blue or 
green, the instrument harness is 
composed of a bundle of poly- 
ethylene tubes over which is ex- 
truded a 1/16-in. thick sheath of 
high molecular weight vinyl] plastic. 
It is resistant to corrosion. Made 
by Samuel Moore & Co., Dekoron 
Tubing Div., Mantua, O. 


For more data circle MD-75, Page 211 


Integral Horsepower Motors 


New line of integral horsepower 
motors is designed to facilitate 
changeover to the new NEMA 
standards. All performance char- 
acteristics of the old and new mo- 
tor lines are equal and contour lines 
and styling are the same. Only 
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physical mounting dimensions vary. 
Both old and new mountings will 
be available in ratings of 1, 1% 
and 2 hp. Other characteristics 
include rolled steel main frame, 
cast iron end frames and rotor 
fans integral with cast end rings 
and rotor bars. Present production 
includes 203, 182, 204 and 184 
frames in all of above ratings. Sub- 
sequently 224, 213, 225 and 215 
frames, and 3 and 5 hp ratings will 
be available. Made by Electric Mo- 
tor Div., A. O. Smith Corp., Tipp 
City, O. 


For more data circle MD-76, Page 211 


Patterned Metals 


Rigid-Tex metal sheets are avail- 
able in two new patterns, No. 1-SQ 
and 2-DD in widths up to 8 and 7 
in. respectively. Available finishes 
are mill finish as rolled, mill finish 
with highlights, colorized and high- 
lighted, and painted or porcelain 
enameled without highlights. Ma- 
terials include solid and perforated 
sheet, strip and coil ferrous or non- 
ferrous metals. Uses include au- 


tomobile and appliance trim, scuff 








plates, door hardware and similar 
applications requiring eye-apjeal, 
high strength to weight ratio and 
mar resistance. Made by Rigidized 
Metals Corp., 693 Ohio St., Buffalo 
3, N. Y. 


For more data circle MD-77, Page 21: 


Double-Acting Cylinders 


Line of double-acting cylinders 
for air, water or low-pressure hy- 
draulic operation is available in 
14%, 2 or 3-in. bore, any stroke, 
and with either single or double- 
ended piston rods. The cylinders 
have Thomson Nylined bearings 
and “Copper-brited” honed cylin- 
der tubes for resistance to corro- 
sion. Heads are fastened square- 
ly and rigidly to the cylinder tube 
with rectangular section, hardened 
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steel, snap rings reground flat and 
parallel and to 0.001-in. tolerance 
on thickness. Adjustable cush- 
ions are available front or back 
on the 2 and 3-in. sizes, and vari- 
ous interchangeable foot, flange 
and clevis mounts permit mount- 
ing in any manner or position. 
Made by A. K. Allen Co., 57 
Meserole Ave., Brooklyn 22, N. Y. 


For more data circle MD-78, Page 211 
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Miniature Steel Balls 


Fifteen sizes of RMB miniature 
chrome steel precision balls (SAE 
52100) range in size from 0.35)- 
mm (0.013780-in.) to 2.250 mn 
(0.088583-in.), including 1/64, 1/°2 
an 1/16-in. sizes. They have 2 
sphericity tolerance of 0.000008-i":. 
maximum. They are usually pack: | 
in 5000 to 50,000 ball lots, depen: - 
ing upon size, minimum packir { 


F 
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HOW TO FILTER WATER FOR OIL RECOVERY 
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another successful product design onl en \) 
with piping equipment by CRANE % 


Water flooding for oil takes a lot of specialized water treating equipment. 


| A prominent supplier is R. P. Adams Co., Buffalo, N. Y., whose field test Gene Woden Glee Gane Gate Veleo... 
. filter unit for secondary recovery is shown here. entre strong, extremely compact. Clamp de 

The Adams design provides permanent filter mediums and permits sign is ideal where easy cleanout may be 

easy backwashing without disassembly. Built for rugged service, the required. Bonnet assembly and disc lift out 

unit is equipped with Crane piping materials for added dependability. —body stays in the line. 0.5. &Y., inside 

| Dependability is the big reason, of course, why more and more design screw, and quick-opening patterns, all-iron 
. engineers specify from the familiar Crane Catalog. But they also know or brass trimmed. Screwed or Flanged ends. 

that here is a reliable source of valuable piping information. For each Sizes up to 4 in. Working pressures up to 

| piping item, Crane provides the data you want... sizes and dimensions, 150 psi saturated steam, 225 psi cold service. 


temperature and pressure ratings, plus a run-down on materials and 
yi construction. Fully indexed, of course, to save you time. 


YOU’LL FIND IT HERE 
-e- IN YOUR 
CRANE CATALOG 








THE BETTER QUALITY...BIGGER VALUE LINE...1N BRASS, STEEL, iRON 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS «© PIPE © PLUMBING + HEATING 
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being 100 balls per vial. Made by 
Landis & Gyr Inc., 45 W. 45th St., 
New York 36, N. Y. 


For more data circle MD-79, Page 211 


Removable Clamp Shoe 


Gulland Swiv-L shoe fits a stand- 
ard thread like an ordinary nut. 





Swivel action of the shoe allows 
it to follow the contour of the work 
it is clamping without marring the 
surface. Manufactured in 12 dif- 
ferent thread sizes from 14-20 to 
34-16 by Lance Mfg. Co., 31144 
West Eight Mile Rd., Farmington, 
Mich. 


For more data circle MD-80, Page 211 


Cool Running Motor 


Available in ratings from 15 to 
200 hp, this totally enclosed, unit- 
cooled de motor provides 50 per 
cent greater heat transfer in a 37 
per cent smaller unit than previous 


designs. A compact cooling unit, 
mounted completely within the 
overall length and width of the 








motor, permits operation at ex- 
tremely low speeds for long periods 
of time because ventilation is inde- 
pendent of motor speed. A double 
system of blowers provides rapid 
cooling by forcing air through the 
external passages of the cooler 
while also forcing internal motor 
air through the closed internal pas- 
sages of the air cooler. The blower 
motors operate on three-phase, 60- 
cycle power supply. Made by Gen- 
eral Electric Co., Schenectady 5, 
N. Y. 
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Adjustable Pawl Fasteners 


Designed for quarter-turn closure 
or opening of hinged doors and 
panels on machinery and equip- 
ment, Southco adjustable pawl fas- 
teners are offered in large, medium 
and miniature sizes. The adjust- 
able pawl unit tightens or loosens 
contact with the door jamb with 
an additional turn or two of the 





head. The fixed pawl type is pre- 
set at installation to the desired 
contact gap and tension. Knurled 
knob and T-bar heads provide con- 
venient hand operation. Slotted 
flush head is available for screw- 
driver operation. Also offered is 
gasket for use in making fastener 
watertight if desired. Made by 
Southco Div., South Chester Corp., 


Lester, Pa. 
For more data circle MD-82, Page 211 


Clutch Disk Assembly 


Self-contained and independent of 
the actuator, Maxitorq Disc-Pac is 
designed for use by those who 
wish to build their own clutches or 
brakes. Separator springs prevent 
drag, abrasion and heating in neu- 


tral; a locking plate locks all disks 
onto the body. Unit keys to shaft 
and is easily replaced. Eight disk 
diameters are available from 2 to 
8 in. with ratings of 4% to 15 hp 








at 100 rpm. Disc-Pak fits stand- 
ard Maxitorq driving rings. As- 
sembly, disassembly and adjust- 
ments are performed without tools. 
Made by Carlyle Johnson Machine 


Co., Manchester, Conn. 
For more data circle MD-83, Page 211 


Plastic Filter 


Compact in-line filters are avail- 
able for use with highly corrosive 
materials. Porous filter medium is 
resistant to all common acids and 
gases in all concentrations, as wel! 
as to common organic chemicals. 
Filter elements remove all particles 
larger than five microns in liquid 
filtration and much finer particles 
in gas filtration. They can be usec 





cer * 
Porous yon Solid Kei-F 
Kel -F support 


at temperatures up to 350 F anc 
are resistant to thermal shock, Ten- 
sile strength of the filter medium 
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ALEMITE 
Accumeter 


The low-cost, simple way for you to design 
fool-proof, automatic lubrication into a machine 







with many small bearings 


Many small bearings on a compact, high- 
speed machine. You know that proper, 
exact lubrication is essential, but you 
also know how crowded the bearings will 
be. You know that they will be difficult 


or impossible to reach with grease gun tion. 


or oil can and that some of them will be 
missed—and the shutdown time for lu- 


brication will be costly. 


The answer? Alemite Accumeter, the 
valve that never forgets. This tiny, accu- 
rate, and very simple valve automatically 
meters an exact amount of lubricant to 
the bearing, at exactly the right time, 


Type O Accumeter Valves 


Meters .005 cubic inch of oil to rotary, oscillating, sta- 


tionary —plain or anti-friction bearings. Up to 200 


small bearings carybe served by the single-line system 


equipped with these fixed output valves, Requires 


only %,” approximate turning radius 





factory tested —field proved 


tion in the amount of lubricant discharged after 73,312 


| 
| 
Exhaustive, in-the-field tests show no appreciable varia- | 


lubrication cycles—equal to 122 YEARS of twice-a-day 


service! 


ALEMITE 


REG. U. S. PAT. OFF 
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offers all these advantages! 


@ Eliminates shutdown time for lubrication. 
Adds productive time to machine output 


@ Seals completely against dirt, grit, water 
all the way from “Barrel-to-bearing” 


© Prevents bearing troubles due to neglect or use of wrong lubricant 


@ Services all bearings—including those inaccessible 


or dangerous—in one operation 


@ Avoids work spoilage and bearing 
repairs due to over-lubrication 


Free —aiemite Accumeter Catalogue 
ALEMITE, DEPT. R-24 





at out-thinks a man.-- 


while the machine is in operation! Time, 
maintenance and production costs drop 
—output soars! That’s the reason that bet- 
ter than 95% of all major plants buying 
machine tools specify centralized lubrica- 


Alemite Accumeter Systems are sim- 
ple and economical to design into any 
machine—and there is a system perfect 
for any machine lubrication problem. 
Find out about these automatic systems 
now. See for yourself the savings and ef- 
ficiency they bring to your designs and 
you too will specify automatic Accumeter. 


























need information on 


transmission 
equipment? 









































reach for your Product Design File 





“...@ great time-saver” 


These manufacturers’ catalogs 
are instantly available in Section 
3a. of your Product Design File: 





Airborne Accessories Corp. 
Allis-Chalmers Mfg. Co. 
American Flexible Coupling Co. 
Apex Machine & Tool Co. 
Boston Gear Works, Inc. 
Cullman Wheel Co. 

Dodge Mfg. Corp. 

Falk Corporation 

Foote Bros. Gear & Mach. Corp. 
Industrial Gear Mfg. Co. 
Instrument Gear Works 

James, D. 0.,Gear Mfg. Co. 
Link-Belt Company 

Lovejoy Flexible Coupling Co. 
Morse Chain Company 
Raybestos-Manhattan, Inc. 
Rockford Clutch Div. 

Stearns Magnetic Inc. 

Twin Disc Clutch Co. 

Warner Elec. Brake & Clutch Co, 
Winsmith, Inc. 











In other sections of the File you 
will find additional catalogs 
containing useful information on 
product forms, characteristics, 
performance and use. 


Sweet’s Catalog Service 


© 
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Division of 

F. W. Dodge Corporation 
119 West 40th Street, 
New York 18, N. Y. 


New Parts and Materials 





is 900 psi; modulus of elasticity 
is 18,000 psi. The filter illustrated 
employs porous Kel-F filter seg- 
ments with stainless steel separa- 
tor rings and is housed in a stain- 
less steel container. It provides 
one sq ft of filter area in an en- 
velope 5% in. in diameter and 6% 
in. long and withstands 75 psi dif- 
ferential across the filter element 
and up to 1200 psi line pressures. 
Complete filters are available with 
from a fraction of a sq ft to 50 
sq ft of filter area, and larger units 
can be made to specification. Made 
by Porous Plastic Filter Co., Glen 
Cove, N. Y. 


For more data circle MD-84, Page 211 


Adjustable Motor Base 


Improved model all steel adjust- 
able motor base is designed to fit 
new sizes of NEMA rerated mo- 
tors. It is offered assembled with 





cadmium plated adjusting screw. 
Lightweight two-piece base is 
claimed to be nonbreakable. Made 
by Overly-Hautz Co., 11500 Mad- 
ison Ave., Cleveland 2, O. 
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Magnet Wire 


Insulated with Teflon, line of 
magnet wire is available in wide 
range of sizes and is designed for 
class H service or better. Sizes 
range from 14 to 50 AWG in six 
colors. Wire has a low loss factor, 
low dielectric constant and good 
dielectric strength. Characteristics 
remain stable at temperatures from 
-100C to 260C. Insulation is 
nonflammable and is inert to mois- 
ture and all commercial solvents 


and chemicals. Solid conductor «an 
be either annealed or soft copper 
and single, heavy, triple or quad 
thicknesses are available. Wire is 
recommended for high temperature 
and high frequency applications, 
especially where miniaturization is 
a design factor. Made by Hitemp 
Wires Inc., 26 Windsor Rd., Min- 
eola, L. L., N. Y. 
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Direct Pressure Clutch 


Heavy-duty, nonadjustable DP 
(direct pressure) clutch which has 
broad interchangeability with other 
DP clutches in the field combines 
high torque capacity, a minimum 
of parts, low release loads and 
positive engagement. Clutch has 
dry-disk push-type construction 
and will meet around-the-clock 
service requirements. Regular au- 
tomotive clutch pedal adjustments 
are applicable to maintain proper 
clearance between release bearing 
and release levers. Located on top 
and along side walls of clutch cov- 
er are 33 ventilating holes. 

Single plate sizes range from 12 
through 15 in., plus a 17-in. size, 
and double plate models are made 
in 14 and 15-in. sizes. These sizes 
will supply ample torque capacities 
for engines developing 200 to 1400 
lb-ft of torque. Various models 
will accommodate standard fly- 
wheels or bell housings, and con- 
ventional driven member assem 
blies with commercial facing ma- 
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Chamfered to 
Eliminate Interference 
with Sleeve Tooth Fillet and 


Allow Contact on 
True Flank of 
Gear Tooth 





Crowned Flank 
Carries All the Load 
and Provides for Correc- 
tion of Lateral and Angular 
Misalignment 
Conditions, 





Nede mare tog 
Fully Crowned Tooth Design 


Solves Wide Range of Power 
Transmission Problems. 











Oil Seals of Ameri- 
gear Couplings Are 
As Advanced in 
Design, Perform- 
ance, and Effec- 
tiveness As Is the 
Amerigear Fully 
Crowned Tooth. £ 


ear TOOTH DESIGN 


TH ‘Amerig 
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Comparison of Amerigear Fully Crowned Tooth Design With 
Gearing of Conventional Gear-Type Couplings Shows How 
“End Tooth and Tip” Contact Is Practically Eliminated 
and Why Greater Freedom of Axial Movement Is Provided 
by Amerigear Fully Crowned Tooth Design (dotted lines 
indicate gear teeth of conventional gear-type coupling.) 













+ FULLY CROWNED 





*Trade Mark Reg. 


Solves Long-Standing. Power 
Transmission Problems 








Crowned Tip Con- 
tacts Root of Internal 
Gear Tooth in Sleeve, Ac- 
curately Piloting Sleeve 
with a Ball and 
Socket Action 


This fundamental improvement in gear tooth design 
practically eliminates all “end tooth and tip” contact and 
provides greater freedom of axial movement. These and 
other exclusive advantages of Amerigear Couplings distin- 
guish them from common gear-type couplings. There are 
numerous instances where the fully crowned tooth design 
of Amerigear Couplings has been utilized to simplify power 
transmission mechanisms and add reliability to performance 
in a measure heretofore considered impossible. 



























Amerigear Couplings offer many more advantages than are 
obtainable with common basic designs. If your problem arises 
from excessive offset or angular misalignment, tight back- 
lash requirement, space limitations, high speeds and loads, or 
any combination of these, it can be solved by the use of 
Amerigear Couplings. Amerigear Engineers are available 
for consultation. 


AMERICAN FLEXIBLE COUPLING COMPANY 


ERIE, PA., U.S.A. Originator of fhe Amerigear Fully Crowned Tooth 
Sales Offices in Principal Industrial Centers 


In Canada: Canadian Zurn Engineering, Ltd. © 2052 St. Catherine St. W., Montreal 25, P. 0. Canada 


American Flexible Coupling Co., Erie, Pa., U. S. A. 
send me further information regarding. AMERI- 







GEAR < COUPLINGS with the Fully Crowned Teeth and 
Catalog No. 501. 

BID Ctateccacniieousctnnensscuetemstctbabtateiberabaenebs IY vecarecinidyaanneniel 
CUI seicticnsesasinestcriasssensettinhhiehnsivinsnenpininaniiiaianiainnants 
ME iinstiisinhinetiirsicuetactiniahbeiinaistdadaisinnianeininiaateanden tinmanaiapatatinlia 
EE sciccintiiecieeaniuidvenndibenintassntiiniimyibtinisemreniiin I sicissninscunniiaiulinies 





Please attach to your business letterhead. 
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OCTAGONS 





SQUARES, FLATS, HEXAGONS, 


ROUNDS, 





OVER ONE HUNDRED YEARS OF CONTINUOUS SERVICE. 
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it’s the right time 























to Investigate the 
Qualities of 


ALLOY STEEL 


America’s largest clock was recently 
rebuilt for a spectacular illuminated 
sign in Chicago. It measures 50 ft. in 
diameter — hands and movement 
weigh 3000 lbs. The new driveshaft 
was made from 6 ft. of 34-inch 
round ““B” No. 3X heat-treated bar, 
chosen for its machinability as well 
as its high physical properties. 


“B” No. 3X heat-treated bars ma- 
chine more readily and finish more 
smoothly than standard alloys be- 
cause of their particular analysis 
and method of manufacture. They 
cut costs by eliminating distortion, 
scaling, straightening — and often 
grinding — as well as the cost: of 
heat-treating finished parts. 


HY-TEN “‘B” No. 3X bars are used 
for a wide range of applications. A 
trial order will convince you of their 
true economy. Just call your nearest 
WL representative. 


Write today for your FREE COPIES of 


Wheelock, Lovejoy Data Sheets, indicating your 
title and company identification. It contains com- 
plete technical information on grades, applica- 


tions, physical properties, tests, heat treating, etc. 


WHEELOCK,” (19 2 


LOVEJOY ~~ 


COMPANY, 


Bie 


and AISI 


133 Sidney St., Cambridge 39, Mass. 


Warehouse Serrice 


CAMBRIDGE « CLEVELAND 
CHICAGO «+ HILLSIDE, N. J. 
DETROIT « BUFFALO 
CINCINNATI 


INC. 


In Canada 


SANDERSON- NEWBOULD, LTD., MONTREAI 


Hillside, N. J. 










SINIWIYINOIY JONVNILNIVW GNY WOOY 1001 ‘NOILINGOYd YOF SONIDYOS ONY SL31TI¢ 





and Cleveland e« Chicago «¢ Detroit 
e Bullale ¢ Cincinnati 








| New Parts 





terials and spline sizes are avail- 
able. Made by Lipe-Rollway Corp., 
712 Emerson Ave., Syracuse 1, 
N. Y. 


For more data circle MD-87. Page 211 


Flow Regulator 


Easily maintained self-operated 
flow regulator can be screwed di- 
rectly into a pipeline to maintain 
a preset flow rate in spite of 
changes in upstream or down- 
stream pressure. It is operated en- 





tirely by liquid passing through 
it. Regulator is adaptable to in- 
line or panel mounting, as dial and 
capacity regulating knob are in 
front, and controller body is rear 
mounted. Direct manual and re- 
mote pneumatic setting arrange- 
ments are interchangeable. The 
%, 1 and 2-in. sizes can handle 
flow ranges of 0.5 to 5, 1.0 to 15 
and 6 to 80 gpm, respectively. De- 
signed to operate at a pressure loss 
across the valve of 5 psi, the unit 
can also be adapted to low-pres- 
sure-drop service. Made by Fischer 
& Porter Co., 17 Jacksonville Rd. 
Hatboro, Pa. 


For more data circle MD-88, Page 211! 


Plastic-Aluminum Coating 


A process for metallizing sur- 
faces with aluminum, without the 
use of heat, employs Kolmetal, a 
mixture of finely pulverized alumi- 
num in a plastic base. Two coats 
of this material air harden to form 
a plastic bonded aluminum surface 
which can be polished, ground, 
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New Parts 





drilled or bent to a 45-degree angle 
without chipping or cracking. The 
material also exhibits excellent re- 
sistance to atmospheric and sea 
water corrosion, retains its finish 
and firm adhesion over a wide 
temperature range and is inert to 
many foods, beverages and liquid 
products. Made by Emjay Main- 
tenance Engineers, 327 Union Ave., 
Rutherford, N. J. 
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Revolving Joint 


Intended for normal temperature 
applications at air and hydraulic 
pressures, this high speed revolv- 
ing joint is usable on air and hy- 
draulic brake and clutch applica- 
tions. Joint consists of only sev- 
en parts and contains a high-speed 
permanently lubricated bearing. It 





fs 


is made in two sizes with 44 or 14 
in. threads and has small dimen- 
sions and low turning torque. Ro- 
‘ating seal is nonporous heat treat- 
d carbon; stationary seal is a 
standard oil-resistant O-ring. Made 
»y Rotherm Engineering Co., 7280 
W. Devon Ave., Chicago 31, IIl. 


For more data circle MD-90, Page 211 


Precut Plastic Labels 


Cut-to-size strips or labels of 
self-adhesive plastic “write on it” 
ape are available to specification 
n 1 to 6-in. lengths and 5/16 to 3- 
n. widths. Any of a variety of 
oorder colors can be ‘specified. Any 
iry blunt point such as pencil or 
stylus can be used to write on 
labels. Legend is protected by 
(Continued on Page 230) 
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This camera helps 


Firestone 
make a safer tire 


What happens when a tire runs over a stone at 
high speed? That’s a hard question to answer, 
since the action is too fast to see. 

Firestone Tire & Rubber Company engineers 
help answer such questions with a Kodak High 
Speed Camera. With it they are able to study 
and analyze the high-speed action of tires at the 
moment of shock, do basic research on the 
elusive elastic properties of rubber. 

The Kodak High Speed Camera takes up to 
3200 pictures a second on 16mm film. Showing 
the films at normal speeds on a standard pro- 
jector slows action as much as 200 times. For 
detailed study, film may be run over and over, 
stopped at important frames. A built-in argon 
lamp makes accurate timing checks possible. 

If high-speed action is hiding the solution to 
your design or performance problem, you 
should investigate the Kodak High Speed Cam- 
era. You'll find its ease of operation and speed 
range make it particularly suited to industrial 
applications. To see how it has worked for 
others, send for a copy of the booklet, “High 
Speed Motion Picture Taking In Industry.” 
Or write for details on a sound movie, “Mag- 
nifying Time.” 


the Kodak 
HIGH SPEED 


Camera 


Industrial Photographic Division 
EASTMAN KODAK COMPANY 
Rochester 4, N. Y. 









Unique Leland motor, 
designed to mate 
precisely with vacuum pump, 
provides micrometer axial 
shaft positioning and pump 
impellor adjustment 






















Year-round “thermal conditioning” 

in an unusual ventilating unit 

is quiet and comfortable, thanks to 
the enclosed, efficient Leland 

motor power. Special extended blower 
shafts turn at high or low 

speeds, with selectivity from 

17 winding choices. 
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The Leland-developed 
explosion-proof motor that 
for 30 years has outsold 
all other makes combined 
for powering gasoline 
curb pumps. ; 

























Leland’s whole organization is particularly geared 
to serve the needs of the Original Equipment 
Manufacturer. When his exact requirements cannot 
be filled by one of the many standard types of Leland 
motors, Leland engineers welcome the opportunity 

to work closely with his products’ engineers to 
provide the required mechanical or electrical design. 


During more than 30 years, Leland’s creative electrical 
engineering has produced hundreds of special motor 
designs... each ideally suited to a specific application. 
These designs, carefully filed for quick reference, 

now provide ready-made answers to many 

current application problems, often enabling Leland 
to fill special motor requirements with maximum 








speed and economy. 
Leland’s representatives are graduate engineers, this PP eee 
thoroughly qualified to grasp and discuss your motor ete musth ineians 
° . in angea 
needs. If these needs fall within the 1/6 to 5 HP % 1 or 1% HP, single phase 
range, you'll do well to contact your local Leland or three phase. 
representative...or write or phone direct to— 


















* LELAND ({S) ELECTRIC’ 


: DAYTON I, OHIO 


Division of AMERICAN MACHINE & FOUNDRY COMPANY, New York 
In CANADA, Leland Electric Canada, Ltd., Guelph, Ontario 


products are better... by design 
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“An Opportunity 


FOR 


Professional Growth 
without Parallel” 


Fairchild, one of America’s leading manufacturers of aerial cameras, 
graphic arts equipment, and precision instruments, has openings in 
its Engineering Department for several high calibre engineers with 
special qualifications. The positions open will satisfy both the inven- 
tor, who likes to work alone and the extrovert who does best when 
supervising and working with others. Starting salaries are high and 
increases are made periodically based on merit and initiative. 


PRODUCT DESIGN LEADER 


This is our title for the highest design engineering job at Fairchild. 
You may presently have a title such as Chief Draftsman, Chief Me- 
chanical Engineer, Chief Designer, etc., but if the described require- 
ments fit, you too may become one of the elite who hold the title of 
Product Design Leader. The individual we want is an outstanding 
creative and inventive engineer capable of heading projects in a lab- 
oratory but whose experience permits, and desire is, to work from the 
drafting board. He should be a graduate mechanical engineer or 
equivalent with about 12 years’ experience in development and design 
of which about 3 years should be in design supervisory capacity; 
capable of the original design of intricate, precise electro-mechanical 
and optical instruments, a man with a record of inventive and crea- 
tive accomplishments; able to supervise the design of subordinate 
Product Designers and Design Engineers; and coordinate with Pro- 
gram Chiefs, Project Engineers and the Experimental Machine Shop. 
He will have a wide latitude for independent action. Familiarity with 
military specifications and requirements is desirable but not essential. 
This is a top level position, as revealed by the salary and duties, and 
is not to be confused with that of the usual design engineering. 


PRODUCT DESIGNERS 


This position is also of high level requiring professional skill and 
creative thinking. The individual we want is an inventor and an origi- 
nator of new ideas capable of producing sound solutions to intricate 
problems. Although this man may be working at a desk or in the 
laboratory, he shall have a keen desire to return to the drafting 
board to satisfy his creating ambition. He should be a graduate me- 
chanical engineer or equivalent with about 10 years’ experience in 
development and design; capable of originating the designs of intri- 
cate, precise electro-mechanical and optical instruments; and a man 
with a record of inventive and creative accomplishments. He will 
have a wide latitude for independent action. Familiarity with military 
specifications and requirements is desirable but not essential. The 


salary is high commensurate with these requirements. 


Call in person, phone, or send complete resume to 
MR. JOHN McCAULEY 
23 West John St., Hicksville, L. 1. 
stating experience, education, 
salary required and date available. 


FAIRCHILD 


CAMERA AND INSTRUMENT CORPORATION 


Hicksville, L. 1. Hicksville 3-4500 
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New Parts 





(Continued from Page 22°) 
transparent plastic outer layer 
against smudging, dirt, oil, water 
and most acids and chemicals. Tape 
resists temperatures from —40 to 
150 F, will not curl or discolor with 
age and retain their adhesive quaii- 
ty after numerous reapplicatious. 





Strips are mounted on a polyethy- 
lene paper from which they peel 
cleanly. Made by Labelon Tape 
Co. Inc., 450 Atlantic Ave., Roch- 


ester 9, N. Y. 
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| Center Polarized Connectors 


Two new types of mating recept- 
acles and plugs have center polar- 
ized pins and sockets. Both have 
eight contacts. No. 2411 receptacle, 
pressurized to withstand 5 psi, is : 
1 %& in. in diameter by %-in. thick 4 
and is designed for panel mounting 
with spanner ring. No. 2412 re- 
ceptacle has a square flange for 
panel mounting; center-to-cente! . 
mounting hole dimensions are 1 } 
1/16 in.; and overall thickness is 
3g-in. It is unpressurized and has 











Pressurized receptacie 











Receptacle 
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MECHANICS Roller Bearing UNIVERSAL JOINTS 
will give your trucks re road time an 
p time because MECHANICS JOINTS are 
specially designed with less parts and con- 
s —for easy assembly and servicing — 
smooth running maximum strength with 
less weight — and long, trouble-free, safe oper- 


ation. 


MECHANICS JOINTS can be serviced without 
disturbing othe or altering original 
propeller shaft balanc MECHANICS engi- 
neers give your trucks duty machines 
these competitive advantages- 


MECHANICS UNIVERSAL JOINT DIVISION 
Borg-Warner 
2032 HARRISON AVE. ROCKFORD, ILLINOIS 








For Cars, Trucks, Tractors, Farm Implements, 
Road Machinery, industrial Equipment, Aircraft 


M. 
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The threading accuracy of this 
Steinle Roll Threading Machine is 
directly related to the highly 
dependable Cramer Timers which 
govern the roll slide movements. 
This carefully predetermined slide 
travel must be extremely accurate 
in order to insure thread precision 
and uniformity. 

The Cramer TE Timer, at left, con- 
trols the time of dwell of the roll 
slide in its forward position, while 
the one at right dictates the exact 
loading interval. A simple adjust- 
ment of either timer permits slow- 
down or speed-up of the action. 
Cramer-controlled threading op- 
erations on the Steinle machine 









TIMING 


—" 









£awmlte TIMERS CONTROL 


precise roll threading operations 


BOX 6, CENTERBROOK, 





have been speeded to 40 com- 
plete cycles per minute without 
sacrifice of thread accuracy. There 
has never been a report of timer 
failure. 


The Steinle Machine is widely 
used by aircraft manufacturers 
and others who require extremely 
accurate threads. Cramer Timers 
are specified as original equip- 
ment for these machines due to 
their unusually high standards of 
accuracy and dependability. 


If you have a time control prob- 
lem, Cramer can help you. Write 
for complete information or tech- 
nical advice. 


The overall accuracy of the Type TE (in- 
elusive of setting) is within 2%, with 
repeat accuracy within '/. of 1%. The 
unit is Underwriters’ Laboratories listed 
for use in industrial control equipment. 


SPECIALISTS IN TIME CONTROL 


CONNECTICUT 
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Teflon rear insulator. Mating plugs 
for both receptacles have hoods 
with pull rings and right anzle 
cable clamps. Receptacle shells are 
aluminum with gray anodized finish, 
inserts are molded phenolic, and 
contacts are beryllium copper with 
silver plating. Plugs are aluminum 
with black anodized finish, and 
pins are brass with silver plating. 
Units are designed for 135 v, dc 
service. Made by H. H. Buggie Inc., 
726 Stanton St., Toledo 4, O. 


For more data circle MD-92, Page 211 


Quick Air Coupler 


Permitting air flow of 70 cfm at 
150 psi, Quick-Detachable air 
coupler is compact and weighs 414 
oz. Coupling and uncoupling is 
instantaneous with one push or 
pull, yet unit cannot be detached 











accidentally. When unit is detached 
from nipple, flow of air is shut off 
instantly. Free-swiveling action 
prevents kinking of hose. Made b) 
Lincoln Engineering Co., 5701 Nat- 
ural Bridge Ave., St. Louis 20, Mo. 
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Fan-Cooled Motor 


High-velocity internal cooling 
fan incorporated in line of 1 
through 30-hp motors provides su! 
ficient cooling capacity to permi 
higher horsepower ratings to b 
obtained from smaller frame sizes 
Illustrated 30-hp unit, which 01 
dinarily requires No. 365 frame 
is built into No. 326 frame. Fai 
measuring 13-in. diameter by 5% 
in. wide is mounted on motor shaf' 
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AND IN THE LAB 







Here’s double proof of 
BAKELITE Polyethylene’s 






wear resistance 




















Le 


On the Road — Bake ITE Polyethylene proves its outstanding wear 
resistance when molded into automobile leaf spring liners. These 

“dry lubricants” fit tightly between the leaves, preventing squeaks 

caused by metal-to-metal contact. Their waxy surface is unaffected 

by hot or cold weather. Their molded flanges hold the leaves in line and 
seal out grit that can cause spring breakdown. These liners won't absorb 
moisture, and are unaffected by salt and other snow-melting chemicals. 


In the Lab—the wear resistance of BAKELITE Polyethylene is shown 

by tests described in a report by the U.S. Testing Co., dated 

| Sept. 24, 1953. In comparison with a well-known rubber-type GSA «ee LITE 
compound, BAKELITE Polyethylene was tested by rubbing it against 

} =various surfaces with a rotary motion, a reciprocating motion, and a 

combination of both. The abrading agents were “Aloxite” 320 

metal cloth, cold-rolled steel, and maple wood. 





TRADE-MARK 





Conclusion stated that BAKELITE Polyethylene possessed “superior 
— m resistance.” In one test, involving rotary motion, and employing BAKELITE COMPANY 

“Aloxite” 320 as the abrading agent, BAKELITE Polyethylene lost 

40 to 45 per cent of its thickness in 2000 revolutions, while the A Division of Union Carbide nqcipengehergeammae UCC) 
tubber-type compound lost 75 to 80 per cent in 280 revolutions. 30 East 42nd Street, New York 17, New York 











q Such evi , , In Canada: Bakelite Company 
ich evidence of the toughness and wear resistance inherent in A Division of Union Carbide Canada Limited 
BAKELITE Polyethylene indicates increased use of this material Belleville, Ontario 


for molding and extrusion applications where service conditions 
will be severe. Complete details on the abrasion resistance tests 
are given in KABELITEMS No. 68. For your free copy, write Dept. TJ-52. 
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and is housed within fin-type end- 
bell. All units feature dripproof 
construction and can be furnished 
with either single-end shaft or hy- 
draulic pump mount endbells. 
Made by Reuland Electric Co., 3001 
West Mission Rd., Alhambra, Calif. 
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America’s leading machine builders 


standardize on Bijur Automatic 
Lubricating Systems to provide the 


| 
best in bearing protection. | Plastic Pipe 
| 


Bijur guards against bearing failure 


. . . lubricates with the right amount oe ee eee oe eee 


; : : | Chemical Co. polyvinyl chloride 
of oil at the right time. | resin plastic weighs only one-fifth 
as much as steel pipe of the same 
size. It is resistant to corrosion 
production or in the planning stage. caused by alkalies and acids and 
Assure increased production . . . higher | has high impact strength. Slip- 
| sleeve fittings are attached to the 
pipe with a solvent cement which 
is applied by brush, the resulting 
For recommendations, connections being as strong as 
_ any other part of the pipe. Made 
by Alpha Plastics Ine., West 
Orange, N. J. 
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Specify Bijur on machines now in 


speeds . . . smoother operation and 
longer machine life. 





call in the Bijur engineer. 










| Reverse Flushing Filters 


All suspended foreign matter is 
' removed from liquids passing th« 
all-bronze Por-O-Met reverse flush- ; 


a 


(' 


The correct 





oil film 





to each 
individual 


bearing 


Misaki inbhey 
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4 TIGHT \\ SEAL 


BALANCED 
LOAD 


The simple rugged design of *‘Shear- 
Seal” valves pays off in an unbelievably long service life 
free from maintenance of any kind. 

The leakproof closure of the self aligning, self cleaning 
valving members actually improves with the lapping action 
of each operation; they wear-in, where others wear-out. 
They are not put out of commission by dirt or erosion (wire 
drawing), because flow is through, never across, sealing 
members. 

“Shear-Seal"’ valves provide excellent throttling action, 
never freeze up, and without lubrication or constant serv- 
icing of any kind. 

The 4-way selector valve for 1500 p.s.i. oil service, illus- 
trated below, has been developed with particular consider- 
ation of the Original Equipment Manufacturer. 


Worthwhile savings, 
in first and after 
costs, are passed on 
through latest manu- 
facturing methods, 
through design fea- 
tures with unusual 
versatility in mount- 
ing and piping ar- 
rongement, through 
an unmatched 


trouble-free service 
life. 


BARKSDALE 























FLOW PATTERNS 


VIEWED FROM SHAFT END 





OPEN CENTER 
P P ™ ad a 
» (Te) | ra 
2 7 4) en it ”~\ ' 
4 \ y y 
“ | } y 
os &§ 5 
Me oe a 


CLOSED CENTER 








5125 Alcoa Avenue, Los Angeles 58, Calif. 
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(Advertisement) 


FREE USEFUL LITERATURE 


Pressure Switch Selection Chart provides an easy 
method of finding a pressure switch for your specific 
application. This tabulation helps you define your 
requirements and saves you time in finding the cor- 
rect switch for your job. 


Check number M3 on the coupon below. 


Piston Pressure Switch bulletin describes in detail 
the entire service range from 15 to 3000 P.S.I. (7000 
P.S.I. proof pressure). Belongs on Production Equip- 
ment, where millions of cycles are expected, and on 
Original Equipment, where flexibility and price ave 
a factor. 

Check number 9612 on the coupon below. 


Variable Actuation Valve Switch is outlined in this 
bulletin. They are bourdon tube switches with proof 
pressures to 12,000 P.S.I. 


Check number 314 on coupon below. 


The ‘‘Shear-Seal’’ principle is a revolutionary twen- 
tieth century advancement in valving extreme pres- 
sures as well as low pressures and vacuum. The only 
known method to achieve leakproof closure and 
maintain or improve sealing qualities with use. This 
patented principle is illustrated and discussed in a 
comprehensive bulletin. 


Check number BV-2 on the coupon below. 


Solenoid ‘‘Shear-Seal’’ Valve Catalog gives complete 
information on line of shut-off, diverter, 3-way and 
4-way selector and 3 position selector valves for Air, 
Water and Oil Service to 3000 P.S.1. 


Check number 1B-2 on coupon below. 


Solenoid Air Valves, the famous Crescent 3-way and 
4-way valves, are catalogued with complete technical 
description in this eight-page brochure. Where long 
service without valve maintenance or solenoid trouble 
is essential, these valves have become standard. 


Check number 3C-1 on the coupon below. 


New 20-page catalog includes all basic information on 
Barksdale Manual Shear-Seal valves, Solenoid Shear- 
Seal valves, Meletron Pressure Switches, and Cres- 
eent Air Valves. 


Check number 3G on coupon below. 














------- Barksdale Valves -——————— = 
5125 Aleoa Ave. L.A. 58, Calif. 
| MBO 920 340 #£4=®9BV20 | 
1B20 3010 360 
| NAME TITLE 
COMPANY | 
| sone ! 
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Choose New or Old 
NEMA Motors 


REEVES 
Vari-Speed 
Motodrives 

are 
available 
with either 
new or old 
NEMA 
motors! 








--- but always choose 


REEVES 


With each new development and improvement in industrial prog- 
ress—such as the new, smaller size NEMA Motors—you can 
always look to REEVES to be in step with the latest, most modern 
developments in speed control. You don’t have to wait for new 
designs or adaptations. In keeping with their fine pioneer tradition, 
REEVES offers you now all the advantages of sma//er Motodrives 
in practically every case when you order 1 hp or 2 hp drives with 
the new NEMA Motors. Write today for complete details to 
Dept. H5-3N. 





Smaller 
MOTORS... 


Smaller 
MOTODRIVES! 


for 1 hp or 2 hp 
with new frame 
NEMA motors 


REEVES PULLEY COMPANY «¢ COLUMBUS, INDIANA 
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ing filters. Models H for 1-in. pipe 
connection and K for 2-in. connec- 
tion have lifetime filter elements 
made of sintered bronze, micro- 
porous porcelain (ceramic) or por- 
ous Alundum, each available in a 
range of grade sizes for removing 
particles of 100 microns down to 
0.5-micron. Removal of collected 
foreign matter is accomplished 
without disassembly by reverse 
flushing, effected by push-pull of a 
plunger. Steam, air or other liquid 
can be used for reverse flushing 
when required. Made by Homefiltr 
Co., North Brookfield, Mass. 
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Oiltight Indicating Lights 


Heavy-duty oiltight indicating 
lights have _ all-glass faceted 
lenses, are factory sealed to metal 
caps and have all-angle visibility. 
They are available with red, green, 
white, blue, amber and clear glass 
and are designed for both front 


and back mounting. Available in 
three forms—resistor, transformer 
and full-voltage, they are rated 
from 110 to 600 volts with a 10 
amp continuous rating. Made by 
General Electric Co., General Pur- 
pose Control Dept., Schenectady 5 
we. Be 
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Molded Oil Seals 


Molded LPD Clipper shaft oi! 
seals require little lubrication. Sea 
lip contacts shaft in a thin lin 
round its circumference, resulting 
in minimum seal wear and lov 
frictional heat and drag. It is re 
tained both by large hinge are: 
and a garter spring, enabling i' 
to accommodate minor shaft run- 
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SKINNER INTRODUCES 


A NEWsmauer FOUR-WAY 


SOLENOID VALVE 
for operation of a double-acting cylinder or two single-acting cylinders 


"hen, 








The V9 is offered in 3 basic types: 
normally closed, normally open, or 
combination — normally open and 
normally closed. 

Pressures range from 50 to 150 p.s.i. 
With orifices from 3%” to %” dia., V9 
models have an exceptionally wide range 
of port locations and metering flow ad- 
justments for Speed Control. 

This series meets Skinner’s highest tra- 
ditions of quality. V9 construction is 
packless, frictionless; there are no 
troublesome sliding seals or close fits. 
Bodies are die-cast zinc; internal parts 
are made of stainless steel. Steel coil 





_-. THE SKINNER’ 


YW 


SERIES 


_“Fourmost’’ Four, Way Valves 


176 VARIATIONS 


OF CAPACITIES, METERING & TYPES 


housing has zinc chromate finish. Coils 
are moisture-resistant, varnish-impreg- 
nated; molded “‘waterproof” coils avail- 
able on request. 


LEAKPROOF 
Bubble-tight shut-off at all ports 


FAST OPERATING 
Up to 6 hundred cycles per minute 


DIRECT ACTING 
Positive spring-loaded operation — NO 
sliding seals, will operate in any position 


DEPENDABLE 
Millions of cycles on most applications — 
without maintenance 


GENERAL SPECIFICATIONS 


ee Air, hydraulic oils, and other common media 


Dt SP cc cecdasseceesiaen 1" NPT Conduit 
tt Si < iss chetéesenacenaeaeesbabuudiak Continuous 
. - ae All common AC and DC voltages 


TEMPERATURE. ........++: 


Modern production equipment and methods assure immediate 
delivery on stock valves, and highest quality standards. Valves are 
guaranteed for 1 year against defects in materials or workmanship. 


SKINNE 





RAN 


ONS 
—\ VW 


Lat 
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ee Per Coil — 10 watts 


... Minus 65°F. to Plus 150°F. 


All pipe connections 4” NPT 


Both Coils — 20 watts max. 


V5-2 
SHUT-OFF 
2-way 
0-1000 
p.s.i. 
































v10 ! 
HYDRAULIC Bs 
3-way . 
0-1000 
p.s.i. 










M3 PILOT 
OPERATED 
2- and 
3-way 
5-150 
p.s.i. 

















x5 
EXPLOSION 
PROOF 
(V5 type) 
2- and 
3-way 
0-1000 
p.s.i. 





V5-3 
QUICK 
EXHAUST 
3-way 
0-150 
P.S.i, 


SHUT-OFF ff 
2-way 
0-200 

p.s.i. 


Vv50 
AIRCRAFT 
(Aluminum 
Body) 
2-way 
0-3000 
p.s.i. 







 WALVES 


SKINNER ELECTRIC VALVE DIV., The Skinner Chuck Company, 115 Edgewood Ave., New Britain, Connecticut 
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HOW 10 KILL 
9 thread fastening hugs in design... 


Been Stung BY TOO MUCH WEIGHT? 
Heli-Coil* Inserts permit weight reduction two 
ways: They require less space than solid bush- 
ings. Need no greater boss radius than unprotected 

thread assemblies. Permit the use of fewer, smaller, 
shorter threaded fasteners. 


Been Stung BY WEAK THREADS? Heli-Coil Inserts provide a mini- 
mum of 25% greater loading strength than unprotected threads in 
the same material. You eliminate stripping, even in soft materials 
such as aluminum, magnesium, plastics, wood, etc. 


Been Stung BY THREAD WEAR? Heli-Coil Inserts can’t wear — 
therefore no customer complaints about worn threads; field service 
costs are cut. 


Been Stung BY CORROSION? Heli-Coil Inserts are corrosion-proof 
stainless steel or phosphor bronze. They withstand temperatures up 
to 800°F. indefinitely — won’t seize, gall or corrode. 


Been Stung BY VIBRATION? Vibration will not loosen Heli-Coil 
Inserts; will not damage insert-protected threads. Fits are inherently 
better; stresses are more evenly distributed. 


When you use Heli-Coil Screw Thread Inserts you kill all five 
of these design bugs at once. 


To find out why the Heli-Coil Insert method of thread protection is the 
simplest, most effective, and most practical ...to get all the data you 
need to design these advantages into your product... to get free samples of 
Heli-Coil Inserts, use this handy coupon. 


*Reg. U. S. Pat. Off. 


HELI-COIL CORPORATION | 
122 SHELTER ROCK LANE, DANBURY, CONN. 


[) Send samples and Bulletin 689 — Military Standard Sheets. 
[] Please have a Heli-Coil Thread Engineer call. 
[] Send samples and Handbook 652, a complete design manual. 


> 
ow 


NAME 





COMPANY 





ADDRESS. 





CITY ZONE STATE @® 2054 


— — oe see cee Gee ee Gee Gee cee ee eee Ges Ges Ge ee ee es ee ee ee ee ee ee ee ee es ee ee oe 


Heli-Coil Inserts conform to official military standards 
MS-122076 (ASG) through MS-124850 (ASG) and others. 
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out and eccentricities. Seals have 
composition heel which is a press 
fit in the bearing cavity and read- 
ily conforms to slight irregulari- 
ties in this cavity. They can be 
removed and replaced without 
damage. Reinforced heels and dif- 
ferent compositions are available 
for wide range of service condi- 
tions and temperatures. Made by 
Johns-Manville, 22 East 40th St., 
New York 16, N. Y. 
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Spring Alloy 


Developed originally for watch 
mainsprings, Elgiloy is available 
for general industrial use. This 
material is highly corrosion and 
fatigue-resistant. It is also high- 
ly elastic, has high tensile strength 
and can be_ soldered, welded, 
brazed, punched or formed. It is 
used as a spring material and for 
flapper valves and diaphragms. 
Made by Elgin National Watch 
Co., Abrasives Div., Elgin, Ill. 
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Silencers 


Two series of exhaust silencers 
quiet noise caused by the expu'- 
sion of high velocity air to the at- 
mosphere by air compressors, 


blowers, vacuum pumps and oth«r 
machines. The silencers are di- 
signed for operation under moi:- 


MACHINE DESIGN—February 195: 








Courtesy The Bettmann Archive 


Recognize it? 


The “Goldberg’”’ above is an example 
of 17th century power transmission 

. wooden gears and all. Modern 
power transmission has come a long, 
long way since then . . . to advanced 
ideas like shaft-mounting and flame- 
hardened gears in the American 
Shaft-King. When the nezt revolution 
in design takes place, look at the 
nameplate on the casing . . . it too 
will say “American Pulley”. 


Made in 13:1 and 20:1 ratios for horizontal 
and vertical mounting. Smooth, compact de- 
sign sheds dirt, saves space. Built-in Back- 
stop and Automatic Overload Release 
available as extras. 





Try a new approach to your 
selection of a Speed Reducer 


Have you trouble deciding which 
of the many makes of Speed- 
Reduction Drives you should use? 

Try a new answer—the Shaft- 
King, product of The American 
Pulley Company. 

The Shaft-King isn’t the tra- 
ditional type of speed reducer; 
it’s an entirely different idea in 
speed reducer design. We started 
by throwing the book out the 
window; then we applied fresh 
thinking to every one of its parts. 

The result is a speed reducer 
requiring no floor space, and no 
foundations or supports—because 







At the PROFIT End of the Machine 


Power Transmission by 


Interchangeable bush- 
ings for easy installa 
tion « Flame-hardened 
alfoy steel gearing» 
Anti-friction, leak-proof 


sealing system * Pat- 
Tah To MM eelala aligiet iilehal 
design places oil leve 


PULLEY COMPANY 


below shaft seals* Rigid 
3-wall housing keeps 
ol tole Molaro MM ol Telglaleh Mla 


permanent alignment 


it mounts directly on the shaft of 
the driven machine; no special 
engineering; no special anything 
to install. 

Complete Shaft-King Reduc- 
tion Drives can be purchased out 
of factory stock and from the 
shelves of your local distributor. 
It’s as simple as that. When you 
call or write for information, ask 
about these American Pulley 
products also: Backstops; Over- 
load Releases; and Wedgbelt 
Econ-O-Matic Drives. The 
American Pulley Company 4236 
Wissahickon Ave., Phila. 29, Pa. 























start cycle. 


oj) ‘owoN 





Slot-milling on Horizontal 
Milling Machine 


Move lever of Valvair (D) to 
Air cylinder (A) 
advances table to work. After 
cut, limit switch (F) actuates 
pilot valve (E), which returns 
valve (D) and cylinder (A) to 
starting position. Cam-operat- 
ed Valvair (G) indexes part 
for next cut. 


wt-d,, NILITING [] 


INIT YIVAIVA NO NOILVYWYOINI 340OW [_]} 


BAIVA LOlld GIONZIOS M3IN NO 


VALVAIR CORPORATION © 


a ce ee ce es ee ee ee ee I 


REDUCE MANUAL 
MOTIONS... SAVE 
TIME and INCREASE 
ERODUCTION! 


nel 


—. 


Sa aes 
, 
- 










All air control valves and the installation - 


are by Valvair. Valvair's basic body design 
fits nine control assemblies. Internal parts 
are also interchangeable. Valvair Diversa- 
tility puts real flexibility into your plant 
operation. Let Valvair engineers or your 
local Valvair repre- 
sentative assist with 
your pneumatic 
circuit problems. 


* x * 


The Valvair Speed King 
line is complete — 3-way, 
4-way, 4-way-5-port (2- 
pressure), foot-mounted or 
sub-base manifold mount- 
ed; pipe sizes — %"", %"’, 
’2"", %"',1'. A precedent- 
breaker in size, weight, 
speed and endurance. 




















953 Beardsley fv-nue, Akron 11, Ohio 
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ture-free air conditions and for 
temperatures up to 200 F. Both 
feature minimum restriction to air 
flow. Special sound-absorbing ma- 
terial can be used for operation 
above standard temperature. CA 
series is available in pipe sizes up 
to 6 in., LCA series for larger sizes, 
Made by Burgess-Manning Co., 
Libertyville, Ill. 
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Laminated Shims 


Line of laminated anchor nut or 
reinforcing shims is available in 
five standard shapes and fabricated 
from aluminum, steel or stainless 
steel. Sizes range from No. 6 to 





3g-in. bolt in increments of 1/64- 
in. thickness. Laminations are high- 
ly resistant to peeling. Made by 
Thomas Associates, 4607 Alger 
St., Los Angeles 39, Calif. 
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Roller Gear Drives 


Completely housed Ferguson 
roller gear drives are designed for 
intermittent motion and high-speed 
precise indexing applications. Wide 
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Practical Approach to Head Gasket Specs 


AN EXCLUSIVE VICTOR SERVICE TO DESIGNERS 


LM 


VIC-2-FOLD 


VIC-2-FOLD 


» 


V.R. 


HEAVY-DUTY RANGE 


$.O. 


of 


STRUCTURES 


.012 copper top 
.0094 steel layers 


SECTION 





.012 steel bottom 


.013-.0145 copper top 
.045-.050 asbestos layer 
.015 steel bottom 


.012 copper top 
.040-.045 asbestos layer 
.012 steel bottom 


.0094 steel top 
.060-.065 asbestos 
.015 steel bottom 
.054 steel wire 


.0085-.0095 copper top 
.050-.055 asbestos layer 
.0085-.0095 copper bottom 
.012 steel web flange 


.0094 steel top 





COMPARATIVE RATINGS of 18 
most commonly used head gasket 
structures, based on blow-by and 
burn-out factors. 





.060-.065 asbestos 
.012 steel bottom 





.0085-.0095 copper top 
.070-.075 asbestos layer 





.013-.0145 copper bottom 
.0094 steel VK flange 





.0094 steel top 
.060-.065 asbestos layer 





.015 steel bottom 





.040-.045 C.S. corbestos 
-0083 steel shim 





-040-.045 C.S. corbestos 
-0094 steel flanges 





VIC-2-FOLD 


T.A. 


$.¢. 


on 


D.O. 


C.F. 


$.O. 


PASSENGER CAR RANGE 


$.0. 


CORBESTOS 


THE MARK 
OF QUALITY 


VICTOR 


LEADERSHIP =. 
THRU ° 
PIONEERING 


VICTOR 
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-0085-.0095 copper top 





.035-.040 asbestos layer 
-0094 steel bottom 





.0077 steel top 








.015-.020 asbestos layer 
-0083 steel bottom 


.015 or .020 steel 





.060-.05* CP corbestos 
.012 steel flange 





.0085-.0095 copper top 
-060-.065 asbestos layer 
.012 copper bottom 


.060-.065 CP corbestos 
-0094 steel flange 





.0094 steel top 
.060-.065 asbestos layer 
.0094 steel bottom 





.0085-.0095 copper top 
.060-.065 asbestos layer 
.0085-.0095 copper bottom 





.060-.065 CP corbestos 





This chart with supplementary data gets you 
quickly to the special requirements and cost 
factors that influence final head gasket specifi- 
cations. It eliminates time-taking search and 
study of gasket design that may be found 
unsuited to your application. It helps prevent 
over-sealing as well as under-sealing. 


GET THIS RATING CHART and 
other valuable sealing data in the 
new VICTOR ENGINEERING CATALOG 
No. 505—supplied to design engi- 
neers on request. 


Here’s an example of the complete service 
available to automotive engineers only from 
Victor. This dependable data is one of many 
good reasons for keeping your new Victor 
Engineering Catalog No. 505 close at hand. 
Copy sent on request. Victor Mfg. & Gasket 
Co., P.O. Box 1333, Chicago 90, III. 


GASKETS + PACKINGS « OIL SEALS 


SEALING PRODUCTS EXCLUSIVELY 
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e ac 0 
(single) Clutches on theit 5 
Series.” 
W rit 
mation on 
Actuated 


might be applie 


e to Twin Disc for infor- 
how this all-new Oil- 
Multiple Plate Clutch 
dto your machines. 


Oil-Actuated 
istently 
plate is 
ravel 


| MOD (duplex) 
 Chatdh provides cons 
g or pressure 
k wears, ram t 


Below, new Mo 

i te 

Multiple Plate 

longer wear life. Floatin 

i c 

ram of cylinder. a 
increases gutomatical y- 


“-twilalDise 


CLUTCHES AND/HYDRAULIC DRIVES 
VA 





TWIN DISC CLUTCH COMPANY, Racine, Wisconsin 


« HYDRAULIC DIVISION, Rockford, Illinois 





BRANCHES: CLEVELAND + DALLAS + DETROIT + LOS ANGELES - NEWARK + NEW ORLEANS + SEATTLE + TULSA 
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range of standard and semi-stan:i- 
ard models meets any desired com- 
bination of directions of rotation 
and location of shaft extensions, 
Mountings can be in any position. 
Other features include splash lub- 
rication, easily replaced ball bear- 
ing followers, antifriction shaft 
support and tapered output shafts 
with keyways. Made by Ferguson 
Machine and Tool Co., P. O. Box 
191, St. Louis 21, Mo. 
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Thermostat 


Uni-Therm manual-reset therm- 
ostat is designed primarily as a 
high limit cutout that instantane- 
ously snaps off at a predetermined 
temperature. It will not remake 





until the reset button is pushed. 
Quick thermal response makes it 
suitable for air conditioners, room 
heaters, coffee makers and other 
devices calling for high tempera 


ture protection. Alternating and 
direct current ratings in any cali 
bration up to 550 F are availablk 
Made by Westinghouse Electric 
Corp., P. O. Box 2099, Pittsburg) 
30, Pa. 
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Permanent Magnet Alloy 


Alnico 5Cb alloy offers an en 
ergy product of 5.70 x 10° B 
Hd. Similar in physical character 
istics to Alnico 5, but with highe: 
external energy and residual reduc 
tion, it is designed for electrical 
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Here’s what we mean by SUPERIOR 
ENGINEERED FOUNDRY PRODUCTS... 


PROBLEM: 


1. This crawler tractor steering lever, a weldment 
of steel plate and bar stock, was expensive to make. 


2. It lacked eye-appeal and detracted from the 
efficient appearance of the tractor. 


3. Dimensional stability was difficult to maintain. 


4. Assembling and machining time was excessive. 


Te} Rip ite), 


A SUPERIOR ENGINEERED FOUNDRY DESIGN 
MALLEABLE IRON CASTING. It would cost less to 
produce, it would look better, dimensional stability 
would be maintained. It would have the rigidity 
and strength inherent in properly designed malle- 
able iron castings. 





RESULT: 


Production costs reduced. 


Greatly improved appearance. 


u, 

2. 

3. Dimensional stability easy to maintain. 
4. 

d 


Assembly time eliminated, machining time re- 
uced to a minimum. 


TOTAL COST OF PART REDUCED 19.5%. 


YOU, TOO, CAN BENEFIT BY CONSULTING 
SUPERIOR’S PRODUCT DEVELOPMENT SERVICE. 


It will help solve your design problems, help save 
you time and money. Through Superior Engineered 
Foundry Design you get maximum advantages of 
quality, cost, performance, machining, assembly, 
weight, appearance . . . any or all in a single 
product. 

Make your parts Superior Engineered Foundry Pro- 
ducts . . . malleable iron castings to 300 pounds, 
steel castings to 30,000 pounds. It will pay you to 
get in touch with Superior. 





Have you entered the first annual Product Development 
Contest sponsored by the Steel Founders Society of 
America? We'll be happy to send you the details. Just 
drop us a line. 











CHICAGO 4, Railroad & Industrial Products Co., 332 S. Michigan Ave. 


SALES OFFICES: DETROIT 35, Ray T. Morris, 18050 James Couzens Highway 
BUFFALO 21, Gibney-Coffman Corp., 2107 Kensington Ave. 


SUPERIOR STEEL AND MALLEABLE CASTINGS CO. 


BENTON HARBOR, MICHIGAN, U. S. A. 


Making Good Castings For Quality-Conscious People Since 1916 
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electronic and industrial applica- 
tions, making possible weight and 
a) | space reductions in product design. 

id | Made by Thomas & Skinner Steel 
















Products Co. Inc., 1177 E. 23rd 
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Send for descriptive 
tolder 
>. 
Also manufacturers of 


Groov-Pins tor positive 
tocking press fit. 
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EADED 
FASTENERS 


1129 Hendricks Causeway 












need a 


\firm anchorage, too 


hen a threaded fastener is screwed 
into soft metal, something must be 
done to strengthen the female threads. 
Otherwise these threads quickly wear 
and strip and the fastener is either lost or 
made useless. 


Of all the bushings now offered for 
strengthening the parent material at the 
tapped thread location, the Tap-Lok 
Insert* is outstanding for its effective- 
ness and for its savings in first cost, as 
well as in over-all cost. Because it is self- 
tapping, it eliminates the time-consum- 
ing separate tapping operation. The fric- 
tion lock imparted to the insert by the 
self-tapping operation enables it to with- 
stand vibration without loosening and 
assures maximum torque and pull resis- 
tance. It is not subject to the failures of 
cast and molded inserts. 


Tap-Lok Inserts are used primarily as 
original equipment on regular production 
line assembly. They are also used exten- 
sively in production salvage and in 
maintenance work. 


ij, 
| 
i 


Ridgefield, New Jersey 


St., Indianapolis, Ind. 
For more data circle MD-104, Page 211 






Variable-Speed Assembly 


A new variable speed disk as- 
sembly makes possible use of 
Flexi-Speed variable speed unit for 
driving at recommended speeds to 
gear reducers of either worm or 
helical type. It can be mounted in 





almost any position around the 
driven equipment, driving in any 
direction and delivering any de- 
sired speed within a ratio of 6:1. 
Six different belt lengths offer a 
wide choice of center distances. 
Unit is available in %, % and 1- 
hp capacities. Made by Reeves 
Pulley Co., Columbus, Ind. 


For more data circle MD-105, Page 21! 


Plug-In Relay 


KCP plate circuit, current actu- 
ated plug-in relay is enclosed in a 
clear polystyrene dust cover. It is 
intended for use in equipment em- 
ploying photo-electric cell contro! 
or similar electronically operated 
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circuitry. Contact rating is 2-amp, 
115-v ac noninductive load. Op- 
erating coil power is 125 milliwatts 
per movable pole with a contact 
pressure of approximately 10 
grams. Eight models are avail- 
able, each with 2500, 5000 and 
10,000 ohm coil ratings, and with 
single-pole, single-throw; single- 
pole, double-throw; double-pole, 
single throw; and _ double-pole, 
double-throw normally open or 
normally closed contact combina- 
tions. Nominal pull-in values are 
3.6, 5.0, 7.2 or 10.0 ma. Made by 
Potter & Brumfield, Princeton, Ind. 


For more data circle MD-106, Page 211 








When YOUR product designs call for 
VACUUM OR AIR PRESSURE | 























Fractional-HP Motors 


Form F fractional horsepower 
motors of rerated design produce 
more power for a given frame size 
than previous models. They are 
available in split phase, single 
phase and capacitor start induc- 
tion types and in squirrel-cage 


polyphase styles for light and 
heavy starting loads and general 
purpose use. Horsepower ranges 
are from 1/6 to 1 and frame sizes 
from 62 to 68. Made by Century 
Electric Co., 1806 Pine St., St. 
Louis 3, Mo: 
For more data circle MD-107, Page 211 


Synthetic Rubber Compound 


Such properties as resistance to 
300 to 325 F temperatures, good 
oil resistance and low compression 
Set at elevated temperatures are 
formulated into compound 1225, a 
Buna N synthetic rubber. Product 
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hey give your Customers service like this:: 


“Almost continuous operation, 24 hours a day for 21 years.” 
“Operating for 12 years without requiring any maintenance attention 
whatsoever except for lubrication.” 

“No noise to be heard above the sound of the motor.” 

“Using Leiman pumps on 350 machines. In no instance has a pump 
given a moment’s trouble.” 

Whether you’re designing vacuum packing and filling machines. . . 
paper feeding agitators ... vacuum chucks... liquid transfer equip- 
ment ...or any other device requiring continuous, non-pulsating flow 
of air for vacuum or pressure, it will pay you-to investigate the con- 
struction and service features of Leiman rotary positive pumps. 














2-WING TYPE. Patented wing adjus- 
ter pushes wings out into contact 
with cylinder wall. Combined action 
of wing adjuster and centrifugal 
force prevents sticking or binding. 
Vacuums to 29.9”; pressures to 25 
Ilbs.; displacement to 40.8 cfm. 


4-WING TYPE (illustrated above). 
Wings hinged to piston—centrifugal 
force maintains close, continuous 
contact to cylinder wall. Wings take 
up their own wear. Vacuums to 
20”; pressures to 15 lIbs.; displace- 


ment to 162 cfm. 
169 CHRISTIE ST. 


LEIMAN BROS., INC. reviews»: 
score =r pagan s5¢ ; 


169 Christie Street, Newark 5,N. J. “pie 
Gentlemen: 


Please send me your Catalog No. 752 on Leiman pumps, and 
Bulletin 90150 showing 60 representative applications. 


















MAIL 
COUPON 


FOR TECHNICAL 
DATA AND BLUE- 
PRINTS OF 60 
TYPICAL 
APPLICATIONS 
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Title 
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The famous Four-Boit 
design HYDRECO Pump 
which locates the as- 
sembly bolts in the area 
ef greatest internal 
pressure. 3 to 130 gpm 
fer working pressures 
te 1500 psi at speeds 
te 2000 rpm. 


MYDRECO Gear Type Motors 
featuring the easily serviced 
Four-Boilt design . .. fully re- 
versible ... delivering up te 


52 hp. 
* 


HYDRECO Hollow Plunger 
Vah with capacities of 5 to 
80 gpm...i1 te S&S single or 
double acting plungers... 
covering virtually any applica- 


tion. 
a 


MYORECO Single Acting, 
Double Acting, and Telescopic 
Cylinders as well as those of 
special design. 





The TERRALOAD’R, built by American Tractor 
Corp‘n., Churubusco, Ind., features HYDRECO 
Cw Power which contributes to its great 
versatility, ease and speed of operation as 


Loader, Dozer and Excavator. 


Yes, the TERRALOAD’R is 


OW Powenad by, o. 
HYDRECO 


HYDRAULIC PUMP 


No glass-house weakling is the TERRA- 
LOAD’R. Out where the going is rough 
-.-moving stones, gravel, sand or dirt... 
day after day...rain or shine...There you 
find the TERRALOAD’R! And the source 
of its hydraulic power is a sturdy, depend- 
able HYDRECO Four-Bolt Pump deliver- 
ing 7 gpm at 1000 psi. 

HYDRECO Hydraulic components are 
original equipment on more and more 
hard working vehicles in the construction, 
agricultural and earth moving fields, be- 
cause they perform up to the expectations 
of design engineer and operator alike. 

Write for complete information on HYDRECO 


Pumps, Motors, Valves, and Cylinders for your 
hydraulic circuits. 


HY DRECO oivision 





THE NEW YORK AIR BRAKE COMPANY N 
1106 EAST 222nd STREET®CLEVELAND 17+ OHIO 
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is flexible at —40 F and has ten- 
sile strength of 2500 psi, elonga- 
tion of 350 per cent and durometer 
reading of 70 points. These proper- 
ties make it practical for trans- 
mission and power steering appli- 
cations as well as fabricating into 
any type industrial rubber part. 
Developed by Goshen Rubber Co. 
Inc., Goshen, Ind. 
For more data circle MD-108, Page 211 


Foot Switch 


Only one of the two circuits in- 
corporated in the Executive foot 
switch can be operated at one 
time. Low selective unit is com- 
fortably operated from any heel 


height. Either switch, or both, can 
be wired as normally-open or nor- 
mally-closed, single-pole, double- 
throw. Made by Linemaster Switch 
Corp., 428 Woodstock Terrace, 
Woodstock, Conn. 

For more data circle MD-109, Page 211 


Shaded-Pole Motor 


Compact continuous duty mode! 
MS-3600 shaded-pole motor is 
built to withstand high temper@- 
tures and rough service. It is 
four-pole alternating current mv 
tor, available in either two or four- 
coil design. Self-aligning oil-im 
pregnating sleeve bearings and d)- 
namically balanced rotors are i» 
corporated. Operation is on 115-\ 
60-cycle ac. It can be equippe:! 
with external fan and shaft of an: 
specified diameter and length. Tw. 
speed operation is optional. Mad: 
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LARGE SIZES AND 
INTRICATE SHAPES 


CAN NOW BE FORGED 
aM 


The press forgings produced by Cam- 
eron approach for the first time the broad 
field of intricate shapes and patterns that 
have been limited heretofore to steel cast- 
ings. Thus, the many manufacturing ad- 
vantages of steel forgings are made more 
widely available. These advantages in- 
clude controllable grainflow characteristics 
and a uniformly high quality, free from 
internal defects such as porosity and 
inclusions. 


The Cameron forging process opens the 
door to a great many design features 
which will aid in producing equipment of 
greater utility and at a lower cost in man- 
power and material. 


FORGE AND ORDNANCE 
DIVISION 


IRON WORKS. inc. 
HOUSTON, TEXAS 








This 
SUPERIOR 
(\,\ spur 
© pevsy 


keeps 
in touch 
all the time! 








—no other brush 
just like it! 


| 


| 


| 











THE WORD IS GETTING AROUND... More and more, the 
impression is growing, and rightly, that Superior likes to grap- 
ple with difficult hat problems — and solve them! The ECH 
brush assembly shown above does a better job wherever a split 
brush is required. Superior’s patented tension-clamp keeps at 
least one half of the brush ALWAYS in contact with the com- 
mutator. Results: optimum commutation, negligible chatter, 
minimum “brush bounce”, and long wear. It. would be a real | 


pleasure to study your difficulty — and sshthens obligation. 


SUPERIOR CARBON PRODUCTS, INC, 


9115 GEORGE AVENUE, CLEVELAND 5, OHIO 





| 
| 
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by Electro Engineering Products 
Co. Inc., 609 W. Lake St., Chicago 
6, Ill. 
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Rubber Pump Impeller 


Rubber pump impeller’ with 
bonded metal core or bushing per- 
mits passage of foreign body 
through water or other fluid pump 
without jamming or breaking. Im- 
peller is also available for use in 





pumps either lined with rubber or 


| fabricated completely from rubber 


for more severe service. Made by 
Acushnet Process Co., Acushnet 
and Slocum Sts., New Bedford, 


Mass. 
For more data circle MD-111, Page 21! 


Mercury Contactor 


Model HD-7 is a three-tube re: 
for control applications us! 
heavy amperage. Each tube con- 
trols up to 60 amp at 115 v ac a 
35 amp at 230 v ac. Direct ci 
rent control capability per tube 
12 amp at 115 v. Each tube cin 
control 2 hp on ac and %-hp «n 


is 
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Exceptional load capacity and heavy-duty operation of 


ORANGE Sr4cceReD" 


ROLLER BEARINGS 


.-proved by 10 years’ Rugged Service 
. in the Plate Mill at Tig ea 
KAISER STEEL CORPORATION, nally) vipinot | 

FONTANA WORKS ; ae 













Orange Staggered Roller Bearings are in- 
stalled in the approach table in the two-high 
roughing stand at the Fontana Works, who 
report satisfactory experience with Orange 
bearings since the plant was originally 
constructed in 1943. 








he unique staggered design of Orange Staggered Roller 
Bearings distributes the load over many short rollers, 
instead of a few full length rollers. This eliminates skew- 
ing tendencies of long rollers—provides closer centers for 
maximum supporting area—assures smooth, precision 
running due to uniform distribution of load—and results 
in longer bearing life and extra margin of safety for your 
installations. 





Shown are end views of an 
Orange “Staggered” Roller Bear- 
ing (upper) and a conventional 
rolier bearing. Note how stag- 


Orange Staggered Roller Bearings are available in a full 
range of standard sizes, fully interchangeable with other 
bearings in complete unit or component parts. Engineer- 
ing service and stocks in all industrial centers. Submit 

















your problems to our engineering department. gored roller design provides « 
multiplicity of contact points 
4 atm. * Write for Engineering Data Book showing sizes, within the loaded zone. 


= 
=) 
era 


capacities, installation data, etc. 


I 
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New Parts 
REGULATION CURVE FOR CONTROL TRANSFORMERS : —— 
SINGLE PHASE 60 CYCLES 
220/440 VOLT PRIMARY de. Coils are available for various 


OR ANY OTHER PRIMARY VOLTAGE 
UNDER 600 VOLTS control voltages. Made both nor. 


mally-open and normally-closed, 
the relay is rated for normally- 
open operation at 5 hp at 230 v ac, 
three phase; at 10 hp at 440 y. 





T RATED SECONDARY VOLTAGE 















$0 60 70 80 90 
. 10 VOLTS 60 CYCLES 
7% 20% 


.5 K.V.A. 
220/440-110 V. 
TYPE S10 





three phase. Mercury-to-mercury 
contacts are provided. The 6 x 
4 1/16 x 3-in. unit is silent, chat- 
ter-free, hermetically sealed and 
explosionproof. Made by Ebert 
Electronics Co., 212-26 Jamaica 
Ave., Queens Village 28, L. L., N. Y. 
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Stainless Steel Trap 


Stainless steel float trap is de- 
signed for draining corrosive liq- 
uids from air, gas and steam con- 
fined in piping systems and equip- 
ment. It operates continuously 

Hevi Duty control circuit transformers are specified by many Without permitting air or gas to 
machine tool and control manufacturers because of their superior 
and dependable performance. They are designed specifically for 
control circuits where high in-rush currents occur to provide better 
regulation of circuit voltage. 

Write for Bulletin T-5111 for more complete information. This 
bulletin shows regulation curves, impedance characteristics, and 
presents other engineering data. 

Hevi Duty control circuit transformers are designed to meet 
or exceed NEMA, ASA and JIC 


standards. 




















~ uJ 















HEVI 





DUTY ELECTRIC COMPANY 


MILWAUKEE 1, WISCONSIN 
Heat Treating Furnaces... Electric Exclusively 
Dry Type Transformers Constant Current Regulators 
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D CASTING Wir 


A pourable liquid that converts 
to a rubber at room temperature 


wyrtHOUT SHRINKAGE 


Unlike other rubbers and latices, “Thiokol” LIQUID 
POLYMER LP-2 is a solventless liquid that is poured and 
cured cold and does not undergo dimensional change 
during handling. It cures to a rubber with the following 








properties: 


e Dimensional stability for an indefinite 


period 


e inertness to water, most oils and solvents, 


mild acids and alkalis 
e Toughness and resilience 


e Stability and flexibility over a broad 


temperature range 


e Inertness to ozone, sunlight and aging 


The application shown here illustrates the ease of casting 
“Thiokol” LIQUID POLYMER LP-2 at room temperature. 
Intricate cavities are permanently filled with a flexible 
rubber that conforms exactly to the shape of the cavity 
or mold walls. 


The room temperature pourability of “Thiokol” LP-2 
coupled with the desirable properties it displays as a cured 
elastomer have led to its successful application in other 
fields such as sealing, caulking and filleting. 








g d shown here is made by 
the Perma-Flex® Mold Co., Columbus 9, Ohio. 

Thiokol Chemical Corporation supplies LP-2 only as a raw material. 
Because of its desirable properties, “Thiokol” LP-2 

was selected as the elastomer for their line of flexible 

molding pattern compounds. 


The cold casting comp 





“Thiokol” LP-2 is now widely used for sealing integral fuel 
tanks and pressurized cabins in aircraft; for caulking ship 
decks; for filleting glass and plastics in combination with 
other materials; and for casting gaskets and seals in place 
on various types of machinery. 


In all of these applications, “Thiokol” LP-2 simplifies pro- 
duction methods and yields desirable product character- 
istics. “Thiokol” LP-2 may yield similar advantages in your 
product or process. 


Our technical personnel will be glad to discuss the feasibility 
of employing “Thiokol” LP-2 in any application you have in mind. 


784 NORTH CLINTON AVENUE 
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In Canada: Naugatuck Chemicals Division, Dominion Rubber Company, Elmira, Ontario 


TRENTON 7, NEW JERSEY 
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with a CAMBRIDGE 





WOVEN WIRE CONVEYOR BELT! 


Cut corn is blanched, cooled and frozen on Cambridge Woven 
Wire Conveyor Belts. Entire operation is continuous and automatic, 
requires no manual handling until discharge from freezing tunnel. 


Regardless of whether your process temperatures range from sub-zero 
to as high as 2100° F . . . whether you use water rinses, acid pickles or 
other corrosive processes . ..a Cambridge woven wire belt can help you 
cut manufacturing costs by contributing to automation . . . continuous, 
automatic production. 


Cambridge belts are all metal and can be woven from any metal or 
alloy. Thus, they are impervious to damage from heat, cold or corrosive 
conditions. That’s why they can be used to process parts or materials 
while moving from one location to another. 


Because of their open mesh construction they permit free circulation of 
process atmospheres, free drainage of process solutions. They are avail- 
able in a wide range of specifications for carrying light or heavy ioads, 
large or small parts. 

Special raised edges or cross-mounted cleats to hold your product on the 
belt during flat or inclined movement are easily supplied. 


Get the full story—FREE! Learn how Cambridge Woven Wire Con- 
veyor Belts can help you boost efficiency by continuous, automatic 
production . . . automation! Write today for your copy of this 
manual of belt applications. It’s the most complete text available. 





Or, for immediate advice, call in your Cambridge Field Engineer. 
You can rely on him to make just the right recommendation for 
you. Look under "Belting-Mechanical” in your classified phone 
book, or write direct. 


The Cam 


+ + + 







DEPARTMENT N 
CAMBRIDGE 2, 
MARYLAND 


METAL +++ SPECIAL 
WIRE +++ cONvevor+++ METAL 
CLOTH }+~ BELTS |—}—TFABRICATIONS 


+ nd 


LEADING 


e+ 


bridge Wire Cloth Company 


INDUSTRIAL AREAS 
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escape from the system by use of 
an interlocked valve, seat, lever 
and ball float system. It is de- 
signed for service up to 300 psi 
and 800 F and is made in sizes 
from % to 2 in. Made by V. D. 
Anderson Co., 1935 W. 96th St., 
Cleveland 2, O. 
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One-Way Impulse Switch 


One-way impulse action is fea- 
tured in the model ES4-KM2 snap- 
action switch. Typical application 
is in a switching operation where 
a pulse to a solenoid or starter is 
needed. Switch sends the con- 
trolling electrical impulse and 
then drops completely out of the 
circuit. Choice of five “on” pe- 
riods, from 1/16 to %-in. is of- 
fered. The switch completes the 





circuit for a predetermined part 
of the plunger’s forward stroke, 
then releases the impulse as the 
plunger advances. Actuator plung- 
er is sealed by a Neoprene boot to 
keep out water, oil and dust. Boot 
remains flexible between —67 and 
160 F. Silicone boots are avail- 
able for extreme temperatures 
Basic switch is single-pole, double- 
throw type for alternating curren‘ 
circuits. Made by Electro-Snayp 
Switch & Mfg. Co., 4218-30 W 
Lake St., Chicago 24, Ill. 
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Miniature Motor 


Miniature permanent magne 
motor or generator, smaller tha 
a pack of cigarettes, offers hors« 
power ratings from 0.004 to 0.016: 
and speeds from 2000 to 20,00! 
rpm, with total weights from 3.t 


MACHINE DEsIGN—February 1 954 





























































step with TIMKEN’ seamless steel tubing! 


RILLING’S) a thing of the past when you use 

Timken® seamless steel tubing. The hole’s already 
there! You save time and money by starting with finish 
boring. 

Screw machine stations are available for other jobs. 
The result: You add machine capacity without adding 
machines. 

Timken seamless steel tubing saves you additional 
money because you don’t waste steel. All you pay for is 
the steel you use. We give you the holes. 

To make sure you get the most steel per dollar, our engi- 


YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 


X 


SPECIALISTS IN FINE ALLOY STEELS, 
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neers will be glad to study your problem and recommend 
the most economical tube size for your hollow parts jobs. 


Timken seamless steel tubing gives you high internal 
quality because the piercing process by which it’s made 
is basically a forging process. It has a uniform spiral 
grain flow for greater strength, and a refined grain 
structure which brings out the best in the quality of the 
metal. And our rigid quality control makes sure that the 
quality is uniform from tube to tube and heat to heat. 
The Timken Roller Bearing Company, Steel and Tube 
Division, Canton 6, Ohio. Cable address: ‘*TIMROSCO”’. 


GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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melemelele. 
MILES... 


\ 


at 


ON’ MINIATURE | 
RUBBER TIRES to 9 oz. Its magnetic structure cast 


into an aluminum housing, the unit 
has accurately machined line-up 
indices which fit directly into the 
field structure bore to assure a 
uniform air gap between field and 
armature. Stainless steel shaft, 
rotor and commutator diameters 
are precision ground. The motor 
conforms to JAN specifications for 
minimum weight, low current con- 
sumption and efficiency. Voltage 
range is 6 to 110 dc. Commutator 
is 14 bar, and a 35 bar type is also 
available. Water tight and explo- 

ae a sion proof housing, fungicided 
Cummins Engine Compeny, Inc, Columbus, Indiene armature, noise filter, speed gov- 
ernor and gear reducer are option- 

































Tire-shaped rubber packing rings for cylinder liners in Cummins diesel 


engines are small but important. They provide a seal between oil and al. Used as a generator operating 

water—a seal that must be perfect whether the engine is cold or operating at 6000 rpm, the unit offers an 

at high temperatures. Moreover, these rubber rings must stand up for at output range from 1.5 to 8 w. Made 

least the equivalent of 100,000 miles of operation. by Pioneer Electric & Research 
These severe operating requirements presented a rubber problem with Corp., Forest Park, Ill. 


exacting specifications: resistance to sustained heat—controlled swell in For more data circle MD-115, Page 211 


oil—exceptional compression quality—precision tolerances. 
Continental met all these specifications and produced a rubber ring that 


gives outstanding service in an outstanding diesel engine. Adi ° 
ot anne ustable-Speed Drives 
The successful production of this specialized rubber part is typical of y 
the complete service in rubber offered by Continental. Vari-Amp magnetic amplifier mo- 
When you need molded or extruded rubber parts, tor drive is a compact unit which 





why not enlist the assistance of Continental? provides adjustable motor speeds 
from an ac power source. It con- 

LET US SEND YOU THis CATALOG verts ac power from a 115-v, 60- 
This new engineering catalog lists hundreds of cycle source to power for driving 


standard grommets, bushings, rings and extruded 
shapes. It will be a valuable addition to your 
working file. Send for your copy today or... 


See our Catalog in Sweet's File for Product Designers 


de motors. Speed is continuously 









MANUFACTURERS SINCE 1903 . } 


ae el 
CONTINENTAL fi j= 


RUBBER WORKS ai" 


1984 LIBERTY STREET * ERIE 6, PENNSYLVANIA 





BRANCHES 
Baltimore, Md Cleveland, Ohio Kansas City, Mo Pittsburgh, Pa 
Boston, Mass Dayton, Ohio Los Angeles, Calif Rochester, N. Y 
Buffalo, N. Y Detroit, Mich Memphis, Tenn St. Louis, Mo 
Chicago, Ill Hartford, Conn New York, N.Y Son Francisco, Calif 


Cincinnati, Ohio ladianapolis, ind Philadelphia, Pa Syracuse, N.Y 
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7" BEE] a owi-FEEDER 


A proved method based on the VIBRATORY PRINCIPLE. Pro- 


vides fully automatic, oriented, single line feeding to Grinding, 


Packaging, Inspecting and many other automatic machines and 
operations. Will scientifically feed light, fragile parts that nor- 


mally could not withstand tumbling. 


BARREL- 
FEEDER 


For years our popular unit, 
successfully used in thousands 
of plants to help speed pro- 
duction and reduce costs. They 
were designed with the idea 
of simplicity in operation and 
maximum feeding, handling 
a wide variety of parts. De- 
signed for constant operation. 





DETROIT POWER SCREWDRIVER CO. 
2801-A W. FORT STREET, DETROIT 16, MICHIGAN 
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Technical Service Data Sheet 


| Cuemicat, Paint Company 


cutee ac § 
AMBLER PENNA. 


Subject: INDEX OF ACP CHEMICALS FOR METAL 
PRESERVATION AND PAINT PROTECTION 





OPERATION 


ACP CHEMICAL 





ALUMINUM 


Cleaning 


**DEOXIDINE” 
**DURIDINE”’ 
**ACP RIDOLINES AND RIDOSOLS”’ 





Preparation for Painting 


“*ALODINE™ 
**DURIDINE”’ 
**DEOXIDINE"’ 





Protection from Corrosion 


**ALODINE”’ 





Brightening 


“*ACP BRIGHT DIP”’ 





Cleaning 


**DEOXIDINE” 
**DURIDINE”’ 
“ACP RIDOLINES AND RIDOSOLS”* 





Cleaning for Painting 


**DEOXIDINE”’ 
“*CUPROTEK 





| Corrosion Prevention 


**CUPROTEK"’ 





Soldering Flux 


**FLOSOL” 





COPPER, BERYLLIUM, 


Brightening 


**ACP BRIGHT DIP’’ 





Cleaning 


““DEOXIDINE” 
**DURIDINE”’ 
**ACP RIDOLINES AND RIDOSOLS"’ 





Cleaning for Painting 


**DEOXIDINE”’ 
“CUPROTEK"” 





Coating Steel with Copper 


**CUPRODINE”’ 





Corrosion Prevention 


“CUPROTEK"™ 





| Scale Modification 


“RIDOXINE” 





Soldering Flux 


**FLOSOL” 





Stripping Copper Coatings 


“ACP COPPER STRIPPING SOLUTION” 
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GALVANIZED IRON, 


Cleaning 


“*DURIDINE”’ 
**ACP RIDOLINES AND RIDOSOLS” 





Corrosion Proofing 


**ZINODINE”’ 





Paint Bonding 


““ZINODINE”* 





Phosphate Coating, in Preparation for 
Painting 


“LITHOF ORM” 





Soldering Flux 


**FLOSOL” 





IRON AND STEEL 


Chromate Coating, in Preparation for 
Painting 


**CROMODINE” 





Cleaning 


**ACP RIDOLINES AND RIDOSOLS” 





Cleaning for Painting 


**DEOXIDINE” 
“*DURIDINE”’ 





Coating with Copper 


“*CUPRODINE”’ 





| Crawing and Extrusion 


““GRANODRAW" 





Paint Bonding 


**CROMODINE”’ 
**DURIDINE”’ 
**GRANODINE”’ 
**PERMADINE” 
**THERMOIL-GRANODINE”’ 








Paint Stripping 


**CAUSTIC SODA AND SOLVENT NO. 3”’ 





Phosphate Coating, in Preparation for 
Painting 


**DURIDINE”’ 
**“GRANODINE” 
**PERMADINE” 
**THERMOIL-GRANODINE"’ 





Phosphate Coating, to Protect Friction 
Surfaces 


**THERMOIL-GRANODINE”’ 





Pickling with Inhibited Acids 


“*RODINE” 





Rust Prevention for Unpainted Iron 


**PEROLINE” 





Rust Proofing 


**PERMADINE™ 
“THER. c 





Rust Removal —Brush, Dip, or Spray 


**DEOXIDINE”’ 





Soldering Flux 


“FLOSOL” 





MAGNESIUM 


Cleaning 


**DURIDINE”’ 
*“*ACP RIDOLINES AND RIDOSOLS”’ 





Pickling 


“"RODINE (M-200)"* 





STAINLESS 
STEEL 





Cleaning 


**DEOXIDINE” 





“*CUPRODINE”’ 





Coating with Copper 
Pickle Polishing 


“RODINE™* 





Soldering Flux 








“FLOSOL”™ 








WRITE FOR DESCRIPTIVE FOLDERS ON THE 
ABOVE CHEMICALS AND FOR INFORMATION ON 
YOUR OWN METAL PROTECTION PROBLEMS 


New Parts 





adjustable over the complete range 
by means of a small rheostat locat- 
ed on the control station. The 
standard unit provides for a speed 
range of 10:1 and is available with 
motors ranging from 1/40 through 
4-hp. Consisting of a main con- 
trol panel, a control station and 
a motor, it is completely self con- 
tained and includes, in addition to 
the variable armature supply, field 
supply, control circuit and short 
circuit and overload protection. 
The device employs a full wave, 
self saturating, magnetic amplifier 
unit containing no tubes or moving 
parts. Made by Clark Controller 
Co., 1146 E. 152nd St., Cleveland 
10, O. 


For more data circle MD-116, Page 211 


Servo Motor-Generator 


Stator assemblies of both motor 
and generator sections of the type 
R804 low inertia servomotor- 
damping generator combination are 
integrally cast in a thermosetting 
plastic material. Unit weighs 7.6 
oz, has 1.062 in. diameter and is 3 
in. long. Stainless steel housings 
and cast stators provide protection 
against effects of high temperature, 
humidity, vibration and_ shock. 


Mounting can be by tapped holes in 
motor face or by clamps. Motor 
is a 115-v, 400-cycle, fixed-phase 
type and draws 3.5 w. Wr? for the 
rotor is 1.3 gram-cm?; stall torque 
is 0.63 oz-in. Generator has 115-v 
400-cycle excitation and an outpu' 
of 0.500-v per 1000 rpm minimum. 
Generator portion can be obtained 
as a separate unit or integral wit! 
certain other Kearfott servo mo 
tors for uses requiring higher 
torque. Made by Kearfott Co.. 
1150 McBride Ave., Little Falls. 
N. J. 


For more data circle MD-117, Page 211 
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All-Metal 
FRICTION PRODUCTS 


give you 
more dependable 
starts and stops 


You get positive operating uniformity 
when you specify Velvetouch. Because 
Velvetouch is all-metal. It’s designed 
to give you field-proven dependability 
regardless of application. 

Unlike ordinary friction material, 
Velvetouch is made from powdered 
metals, compressed and fused to a 
strong steel backing plate. As a result, 
it runs cooler, lasts longer ...can't dete- 
riorate or burn like asbestos. And by 
changing the metal mixture, the friction 
characteristics of Velvetouch can be 
made to meet specific clutch and 
brake requirements. 

Our engineers will he glad to work 
with you. Just phone our nearest office, 
or write — 


THE S. K. WELLMAN CO. 
200 Egbert Rd. * Bedford, Ohio 
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eost* Hikes Etee 





Now ...a steam hose line built for extra |-o-n-g life! 
The secret is in Aeroquip’s reusable “little gem”’ 
fittings that assure positive attachment to the hose 
and never need re-tightening once assembled. The 
knife-like spur(1), see diagram, of the **4i¢t¢legem”” 
separates the inner tube from the wire braid; 
clamping action(2)is exerted on reinforcing braid 
only; and a lip seal(3)is formed by the end of the 
inner tube in an annular chamber. The **little 
gem” is a streamlined, compact fitting with no bolts 
or protruding surfaces to hinder handling. In perfect 
combination with Aeroquip burst-proof steam hose, 
it offers greater efficiency and maximum safety. 
Truly another Aeroquip first in better hose lines! 


= \eroq UIp 


STEAM HOSE MATCHED WITH “little gem”? FITTINGS 


*Jittle gem”? is an Aeroquip Trade Mark 















































AEROQUIP CORPORATION, JACKSON, MICHIGAN 
SALES OFFICES: Burbank, Calif. « Dayton, Ohio « Hagerstown, Md. High Point, IN CANADA: Prenco Progress and Engineering Corporation Ltd., Toronto 


N. C. « Miami Springs, Fla. « Minneapolis, Minn. « Portland, Ore. e Wichita, Kan. IN ENGLAND: Super Oil Seals & Gaskets, Ltd., Birmingham 
AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 
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ENGINEERING 
DEPARTMENT 


EQUIPMENT 


Perspective Graphs 


Perspective graphs, for scaling 
directly from engineering draw- 
ings into distortion-free perspective 
views, are now available in 20 x 33- 
in. size as well as 30 x 60-in. size. 
Graphs represent an inversion of 
the six faces of a cube, each of 
the six planes being a grid, grad- 
uated in true perspective foreshort- 
ening, from which dimensions may 
be plotted and projected as rapidly 
as isometric projection. Seven basic 
graphs are included in the set, each 
designed to view the perspective 
grids at a different angle. Each 
graph may be used as a top view 
or, inverted, as a bottom view. 
Made by Tech-Art Graphs, 315 
South 15th St., Philadelphia 2, Pa. 


For more data circle MD-118, Page 211 


Drafting Instrument 


Combining the functions of T- 
square, triangles, straightedge, 
scales and protractor, or drafting 
machines, the Paraline may be used 
on any flat surface for ordinary 





drawings, or to facilitate detail 
work on very large drawings. It 
permits rapid projection of angles 
and tangents and scaling of par- 
allels without raising the device. 
Cross-hatching is also accom- 
(Continued on Page 264) 
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POSITIVE CONTROL 


for Hydraulic Cincuile- 








SERIES F PUMP 


with 4-port design 
for Easy Installation 


PRESSURES TO 300 P.S.I. 
SIZES 1-300 G.P.M. 












Whether you are planning one special machine or hundreds on a 
production run, consider putting a Roper on the job. Consider 4-port 
design of the Series F (eight optional piping arrangements — 4 for CW 
and 4 for CCW rotation) for ease of installation and servicing. Consider, 
too, the Roper principle of only two moving parts... equal size gears 
operating in axial hydraulic balance...standard or stainless steel 
fitted models, as desired ... heavy duty flange type bearings. Pumps are 
supplied with or without relief valve ... . with packed box or mechanical 


seal. Yes ... consider Roper for your hydraulic applications. 


Send for Your Free Copy of New Roper Fact-Packed Booklet! 





A valuable 36 page guide that includes tables, charts, 
and other data relative to the average pumping job. 
Send for your free copy ... use coupon below. 


Geo. D. Roper Corporation 
242 Blackhawk Park Ave. 
Rockford, Illinois 


Please send copy of your latest catalog and new booklet 
“How To Solve Pumping Problems". 
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MICRO Precision Switches 


Bitcome reliability, 


small size 
and low-force actuation 


make MICRO switches the choice 


of Sheffield Corporation engineers 
in this new giant 
automatic precision gage 











34 MICRO switches Shells positioned automatically 


control operation of this gage Operator places shell on loading platform and pushes it 
. . . . 7 
P a Sas . lic 
Dain elemento of this slant ange const of 0 eed forward until it touches Switch (A) causing the hydrau 
: . : ram to push the shell on to the conveyor. 
ing station, loading cross-transfer, shell conveyor, . ad 
: : . f Switches (B & D) reverse the travel of the hydrau!:c 
electro-pneumatic gaging station, reject cross- o's mee 
: ram after the shell is in position on the conveyor. 
transfer and a reject conveyor. The complete gag- ee. . 3 ' 
; , . A As long as the shell is in contact with Switch (C) the 
ing cycle is completed automatically in four seconds. 
ram cannot push another shell on to the conveyor. 











This 10-ton ““Chambermatic Gage” auto- 
matically checks the uniformity of profile 
and alignment of 90 millimeter ammuni- 
tion with increased accuracy and at lower 
cost. Believed to be the largest gaging 
device ever built, it is a product of the 
Sheffield Corporation of Dayton, Ohio. 


MICRO switches. . . 34 of them with six 
different types of characteristics . . . were 
selected to control the electro-pneumatic 
gaging cycle, position the shells in the 


gaging chamber and stop the machine if 
any deviation from proper performance 
should occur. 

MICRO engineers cooperated with the 
engineers of Sheffield to supply switches 
with exactly the proper characteristics to 
best perform these important functions. 
The switches were selected because of: 

@ Extreme reliability of performance 

@ Long-life dependability of operation 

@ Accurate repeatability of operating point 
@ Small size and rugged housings 


Design engineers in every phase of industry 

who are faced with the need for extreme reliability 

in the switches they select, are finding consultation with 
MICRO engineers to be the short-cut to success. 

These competent, fully experienced engineers are located 
in 16 MICRC branch offices to help you make sure 

that the switch you choose is the one best suited 

to your individual requirements. 


Stop conveyor if shells not removed 


For continuous operation, shells must be removed 
immediately when the unloading station is reached. 
{f they are not removed, these MICRO switches stop 
the forward travel of the conveyor. This prevents 
shells being pushed out of the gage if operator 
is absent. 


MICRO 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGUL 












PSS Sh at wy 


adda 





SWITC 


ATOR 








Provide automatic timing of gaging cycle 


The nine MICRO switches shown in this photograph 
are contacted by the timing cams on this output shaft. 


They are used to control all the movements and 
timing of the gaging circuit. A complete gaging cycle 
takes about four seconds. 










Worthington Pump Used 
in Billet Desecaling 


Engineering Equipment 





(Continued from Page 261) 


plished rapidly. Available with ~n- 
gineer’s scale, the instrument 
weighs less than 4 oz and measures 
12% x 3% in. Made by Picketi & 
Eckel Inc., 5 S. Wabash Ave., Chi- 
cago 3, Il. 


For more data circle MD-119, Page 211! 
























Dynamometer 


Eddy current dynamometer has 
a switch for selecting a high or low 
scale, the upper position being the 
high range. The instrument per- 
forms in three torque ranges: 0 to 
16 in.-oz, accurate to +1 per cent 
of full scale reading; 0 to 8 in.-oz, 
accurate to +2 per cent of full 


is powered by Star-Kimble Motor 

















This Worthington 2%,” by 12” plunger pump, shown installed at the 
South Bend Plant of the Oliver Corporation, produces the air pressure 
needed to force water through the nozzles of a Worthington descaling 
system. Billets are fed into the descaling cabinet at the rate of 125 an 
hour. To maintain uninterrupted production flow at this rate of descal- 


scale reading; and 0 to 2 in.-oz, 
accurate to +8 per cent of full 
scale reading. Two speed ranges 
are provided: 0 to 7200 rpm and 


ing calls for an unfailing supply of water to the nozzles of 110 gpm at 0 to 14,400 rpm, both accurate to 
2,500 psi. To power the pump for this service, Worthington selected a | +2 per cent of full scale reading. 
Star-Kimble squirrel-cage motor. Made by Magtrol Inc., 533 S. Niag- 


ara, Tonawanda, N. Y. 
For more data circle MD-120, Page 211 





IN ADDITION 


Data Plotter 


Electroplotter plots from a va 
riety of input data such as analog 
or digital computers, punched care 
machines or manual keyboard. I 
the latter case a high-speed ten- 
















For information on standard squirrel-cage motors, write for Bulletin B-201. key keyboard with numerical veri 
Standard and special motors of all types, 1 to 125 hp; generators fier provides for plotting rates a! 
and motor-generator sets, 1 to 100 kw; Marine motors % to 125 hp. about 35 points per minute. Pe! 





traversing speed is 18 in. per sec 


oo ond; accuracy is +0.1 per cent 
Star-Kimble Other characteristics of the plotte! 


include automatic symbol printing 







MOTOR DIVISION independent zero and scale controls 
of Miehle Printing Press and Mfg. Co. for each axis, selectable incremental! 

advance when required and vacuum 
201 Bloomfield Avenue Bloomfield, New Jersey table for holding paper. The in- 
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aircraft component steel parts made from 


ACCUMET 
PRECISION 
INVESTMENT CASTINGS 





























































mit the use of higher alloyed steels that are difficult 





The pictured castings are currently being used to 
produce such important aircraft accessories as or impossible to machine or forge, thus increasing 
fuel injectors and regulators, carburetors, land- the life or performance of the component parts. 
ing gear door latch mechanisms, rocket release 






mechanisms and radar equipment. Cast to close ENGINEERING SERVICE AVAILABLE 





tolerances with smooth surface finish, expensive Crucible engineers and metallurgists are avail- 





machining operations are avoided — resulting in able to assist you in solving your design or pro- 
saving of valuable time, and reduction in cost. duction problems by the application of these 
Also Accumet Precision Investment Castings per- Accumet Precision Investment Castings. 






















| GRUGIBLE first name in special purpose steels 
54. yoats of, Fre | strolmaking ACCUMET PRECISION CASTINGS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


REX HIGH SPEED * TOOL + REZISTAL STAINLESS * ALLOY + MAX-EL * SPECIAL PURPOSE STEELS 
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A “BUILT-IN” ADJUSTMENT 


Shims stamped from 
LAMINUM® look like 
solid metal but actually 
ore made up of from 
3 to 63 layers of .002 or 
-003 inch brass or steel. 


THAT ACTUALLY COSTS LESS 
THAN NO ADJUSTMENT! 


... there’s less machining and you can “take up" after wear. 





Think of this shim as an adjust- 
ment device. As used here, its cost 
was only 19¢. It’s made of our ex- 
clusive LAMINUM®, has 16 layers 
of .002” brass in one unit. 


It gives wide tolerances to the 
thrust gear housing, saving expen- 
sive machining time. 


It precisely preloads the bear- 
ing. Inner race rests on the collar, 


SHIM HEADQUARTERS SINCE 1913 


Check Our Stampings Division 


For Your Stamped Parts Requirements 


e 
1202 UNION STREET * 


266 


GLENBROOK, 


marked by arrow. Outer race is 
“fixed” in the housing. Removal of 
a .002” shim lamination brings 
housing and outer race closer to 
main assembly. This gives the mi- 
nute preloading adjustment for best 
angular contact bearing operation. 


It ‘takes up"’ after wear. 
Removal of additional laminations 
makes simple, quick adjustment. 





O LAMINATED © 














© COMPANY, INC. O 
SS ——————— 


CONNECTICUT 





1 
| 
| 
| 








| 
| 
| 
| 
| 
| 
| 
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strument uses any type of paper 
measuring up to 11 x 17 in.; units 
to accommodate larger sizes are 
available. Made by Benson-Lehner 
Corp., 2340 EJ Sawtelle Blvd., West 
Los Angeles 64, Calif. 
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Vibration Meter 


Portable type 1-117 vibration 
meter weighs 25 lb and operates 
on 115-v, 50, 60 or 400-cycle pow- 
er. Four self-generating pickups 
may be mounted on the body under 
test and their input fed to four 
connectors on the rear panel. Gain 
on each input channel can be ad- 
justed individually. Where un- 
wanted low-frequency signals in- 
terfere with the desired frequency, 
three accessory high-pass filters 
may be used to cut off sharply at 
30, 70 or 110 cycles per second. 
Measured values of both linear and 
torsional velocity of motion and 
peak-to-peak displacement are in- 
dicated on a direct-reading scale. 
Full-scale peak-to-peak displace- 
ment measurements from 0.0005 to 
1.5-in. and linear velocity measure- 
ments from 0.5 to 1500 ips average 
are possible through combinations 
of the various control settings. For 
velocity measurement, the flat fre- 
quency response is 5 to 5000 cycles 
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First...Ratchets 


Feeding was inaccurate be- 
cause of the inherent back- 
lash and speed was limited. 
It provided only one index- 
ing position and one index- 
ing rate, determined by the 
number of teeth. And, it 


This most modern of clutches—the 
Formsprag Full Complement—has 
sprags running on concentric races 
without ramps. Design of the sprag 
provides a greater load capacity 
than any other type of working 


Then... Rollers 


This type had widely spaced 
rollers. High capacity was 
not possible without many 
rollers, resulting in a bulky, 
space-taking clutch. Clutch 
life was short: the rollers al- 
ways gripped at the same 
inner-race positions. 


member. And—there are more 
working members (sprags) than in 
any other clutch-type. Formsprag’s 
full complement of sprags always 
means MAXIMUM TORQUE 
CAPACITY in a small, compact 


unit. 


FORMSPRAG is the FULL COMPLEMENT Clutch! 
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per second; for displacement, re- 
sponse is flat 5 to 1000 cycles per 
second. Made by CEC Instruments 
Inc., Pasadena 15, Calif. 
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| Drafting Chair 


Improved Ajustrite drafting 
chair is available in seat heights 
which adjust from 20 to 28 in, 

| 24 to 32 in. and 28 to 36 in. Height 

| adjustments are made instantly by 

| lifting the seat. Back rest has a 

two-way posture adjustment. The 









fo serve you! 










v. 


Vi small enough to give you 


SPECIAL ATTENTION 





2-in. thick rubberized hair and 
foam rubber seat, as well as the 
back rest, is upholstered in green, 















































FULL COLOR 


SPARK TESTING FILM 


AVAILABLE 


This fast, inexpensive, non- 
destructive testing method 
identifies metals by analyz- 
ing the elements present. 
The film presents some of 
the fundamentals. 

Address requests for 
showings to our general 
offices. 
























































Works: Ambridge, Pa. 





















COLD FINISHED STEEL 


EXPERIENCE means not only length 
of time devoted to the refinement of 
a product but includes, as well, the 
diversity of product requirements solved. 
WYCKOFF, throughout its history, has 
specialized in the production of fine 
quality cold finished steels—in all com- 
mercial forms and for the broadest range 
of specifications. 


wid STétits 
w ey 


% 


A 


YCKOFF STEEL Co. 


General Offices: Gateway Center 
Pittsburgh 30, Pa. 


Branch Offices in Principal Cities 


® Chicago, ill. © Newark, N.J. © Putnam, Conn. 


WYCKOFF STEEL PRODUCTS: Carbon and Alloy Steels © Turned and Polished 


Shafting ® Turned and Ground Shafting ® Wide Flats up to 12” x 2” ® All types 
of furnace treated Steels 





gray, black, brown or red U. S. 
Naugahyde. Made by Ajusto 
Equipment Co., 2144 Madison Ave., 
Toledo 2, O. 


For more data circle MD-123, Page 211 


Double Pulse Generator 


Model 4904 provides a source of 
single or paired pulses for testing 
electronic pulse circuits such 4s 
counters, gates, switches and am}'!i- 
fiers. The generator consists of 
two basic pulse-forming circu'ts 
which are triggered at a varialle 
repetition rate by either an ii 
ternal or an external frequen y 
source, or by a manually operat«d 
switch. A time delay circuit pro- 
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Type | for steel and 
stainless steel 


Type 23 for die-castings 
and light metals 


Type 25 for Plastics 
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Eaton - Reliance 
Thread - Cutting 


SPRINGTITES & SEMS 
Fabricate Products 


Faster-at 209 (297 


THE elimination of one expensive machining 
operation on the production line can sometimes 
mean the difference between profit and loss on 


¥ 


AES Coe 


a job. If you have a fastening operation which 
necessitates tapping, look into Eaton Reliance 
Thread-cutting Springtites and Sems. They 
are self tapping and actually tap as they fasten. 
It’s all done in one operation wherein the clean, 
tightly seated threads don’t have a chance to 
mis-mate or strip. 


Your production people will find them easy 
to use regardless of the material. Manufactured 
with built-on helical or multi-toothed type 
washers, they are made for steel and stainless 
steel, die-castings and light metals, and plastics, 
Also available without washers. Many design 

engineers and production 
men are effecting great 
savings through faster pro- 
duction. For more detail- 
ed information write for 
our Engineering Bulletin 
S-49A. It’s yours for the 
asking and of _ course, 
there’s no obligation. 


MANUFACTURING COMPANY 


PPP CS - CG SY O 


Springtites & Snap & Retaining 
Sems Rings 


YN, OHIO 


Spring Lock Hor-Fas-Ner 
Washers 


Special! Steels 


cit * Chicago °* St. Lovis * San Francisco * Montreal 





They're practically look-alikes. Both were designed to 
serve as rubber-tipped leveling screws on the bottom 
corners of metal kitchen cabinets. The part on the right 
does much the better job — its special collar prevents the 
rubber cap from slipping over the shank. Produced on 
Co_p FoRMING equipment, it costs $6.00 less per 
thousand than the screw machine part previously used! 


Result: Savings of over $20,000 a year for one of 
America’s leading makers of kitchen cabinets! 


Your annual investment for 
fasteners and small special parts 
is undoubtedly substantial in 
your plant. Savings that total 
thousands of dollars are not 
unusual when such parts are 
Co_p Formep without waste or 
scrap on high-speed automatic 
equipment and designed for 
high-speed automatic or semi- 
automatic application. 


Thanks to long experience in 
Coto Forminc, Milford engi- 
neers, designers and product 


COLD FORMING and Good Design turned the trick! 


research experts are ready and 
able to help you cut small-parts 
costs substantially. They bring 
to your service Milford’s leader- 
ship and know-how in the manu- 
facture of semi-tubular, tubular 
and special rivets, as well as 
automatic rivet-setting machines. 


So put us to work for you — 
on products you’re making now 
or those you're planning to pro- 
duce. Chances are we can help 
you make some major savings 
— in both time and money! 


Write or phone nearest Milford Plant or Sales Representative! 





ILFORD RIVET & MACHINE CO. 





| 
| 
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vides the variable separation be- 
tween the first and second output 
pulses. The output of each pulse- 
forming circuit is obtained from a 
power amplifier which gives large 
output with small base-line varia- 
tions. Made by Berkeley Scientific 
Div., Beckman Instruments Inc., 
2200 Wright Ave., Richmond, Calif. 
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| Hand Tachometer 


Automatically changing the scale 
numbers for each speed range, 4 
thumb-operated range selector on 
this instrument brings into view 
the correct number of revolutions 
per minute per scale division, elimi- 
nating the need to compute the 
scale markings for each range. The 
extra long scale is subdivided for 
better readability. Other character- 
istics are long life, low operating 
torque, rapid response, permanent 
lubrication and sturdy but light- 
weight construction. Commutated 
capacitor principle of operation 
prevents damage due to overspeecd- 
ing or selection of the wrong ranze. 
A built-in calibration circuit pro- 
vides a quick, positive check on 
performance. Different types of 
tachometers and range extending 
adapters are available for measur- 
ing speeds from 2 to 100,000 rpm. 
Made by Metron Instrument (o., 





HATBORO 
PENNA. 


432 Lincoln St., Denver 3, Colo. 
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AURORA 
ILLINOIS 


ELYRIA 
OHIO 


NORWALK 
CALIF. 


MILFORD 
CONN. 
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WER ae Stainless Steel 
CASTINGS ge a 
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Cc ONTINUING his authoritative 

accounts on the historical 
| sources of engineering or technical 
| terms so common today, Gene 
| Murphy of Minneapolis-Honeywell 
| went back through many centuries 
| to uncover this possible origin of 
| a quite versatile machine element. 

























Idlers of the King 





In the vicinity of Camelot dur- 
ing the days of the good King 
| Arthur, there once dwelt a maker 
of tables, by name Launcevere Q. 
Guinelot. Being an artificer of 
great skill, having indeed con- 
| structed the Round Table of which 
the noble Pendragon and _ his 
knights were so proud,' his serv- 
ices were in great demand, and he 
| was greatly loved by all save one. 









i i i That one, a knave called Beo- 
MISCO engineering, metallurgical and ode ae oe ee 
production facilities are at your service. cadies ace ae 
H ge 1 d should b laced 
We are pleased to furnish specific pra may lsoteeny 
. . . zg t , hi ts found 
information on the proper analysis, little favor with the nobility 20 
. . . . _| long as King Arthur retained his 
design and application of stainless steel | liking for the Round Table. In 
. . | fact, he had been forbidden by 
castings for best resistance to cor- | royal proclamation to set foot in- 
, J side the palace. 
rosion, heat and wear. Bulletins and Now, haplessly, this Beowulf 
‘ had constructed square tables in 
j i i | such numbers that his inventory 
engineering data sheets available upon ee 
| unless some action were sum- 
request. Let us know your needs. eee a ae 


| that his board of directors would 
LARGE AND MEDIUM WEIGHT STAINLESS STEEL demonstrate with him, mayhap 


CASTINGS + CENTRIFUGAL CASTINGS + CENTRIFUGALLY | even to the point of flinging him 


into one of the many readily avail- 
CAST STAINLESS STEEL PIPE AND TUBES | able dark and dank dungeons. 


Such being the case, it was to 


Michigan Steel Casting Co. his better interest to devise forth- 
DIVISION OF EBALOY, INCORPORATED poe some pre Pa ps 
cou cause e goo ul 
One of the World’s Pioneer Producers of Heat and Corrosion ame Alloys | he Mamaia at eumk  tiwint 
1999 GUOIN STREET a 
DETROIT 7, MICHIGAN 


3 t rr 























1They liked round tables because they d!.0't 
| Skin you up when you slid under them. 

*If he could have afforded an electronic ‘c- 
counting machine he may have avoided thi 
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RELEASE 
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PULSE-LEAD INT. 


¥ SPRINGS 
OFF-NORMAL L d 
SPRINGS 



















How separate “homing” circuit is provided 
with one-coil operation 


Interrupter contact springs open coil circuit 
near the end of each armature operation— 
causing switch to step by self-interruption, or 
by “door buzzer” action. 

“Off-normal” contact springs close “homing” 
Circuit on first step of wipers off home position 
and remain closed until home position is again 
reached. Thus, after the first step, a “homing” 
Circuit is prepared, and the switch may 
“homed” by simply energizing this circuit. 
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small size 
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indirect 
drive design 


Far faster stepping 
and longer life 


gerry? 
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one-coil design 






Cuts costs; separate 
gerrY? 


gags circuit for ‘‘homing’’ 
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swt 1S 


How to make a good product 
better...without increasing costs 


Design engineers everywhere are choosing Automatic Electric's 
Type 44 Miniature Stepping Switch to insure long service life— 
often reducing costs as they do so! In countless applications, this 
sturdy switch has operated for more than 200 million operations, 
with little or no adjustment. The one-coil design eliminates a 
separate release coil—a saving passed on to the user. 


And there are other reasons for such widespread approval: weight 
and space are saved; indirect drive design give smooth stepping and 
because there’s no wiper “double loading” there's no “galloping”; the 
unique driving mechanism permits extremely high operating speeds. 


Investigate Automatic Electric's Type 44 Switch for your control 
applications. Here's the first compact, lightweight switch to provide 
10-, 20- or 30-point operations. Designed for any dc voltage up to 
110, or, with an associated rectifier, for 115 volts 60 cycle ac. For 
more details on this and other Automatic Electric stepping switches, 
write for helpful engineering specifications to: Automatic Electric 
Sales Corporation, 1033 West Van Buren Street, Chicago 7, Illinois. 
In Canada: Automatic Electric Sales (Canada) Ltd., Toronto. 
Offices in principal cities. 


RELAYS SWITCHES 


PRODUCTS OF THE INDUSTRIAL DEPARTMENT OF 


<> ELECTRIC 
AUTOMATIC Ry FLECTRIL 


® 
CHICAGO 






















in 
WAUKESHA 


“Centri-Fuse’’ BEARINGS 


Special preparation of the backing, 
by the Kolene process . . . plus the 
most advanced practices in centri- 
fugal casting, under precision con- 
trol . . . results in an actual chemical 
bond (metal-to-metal fusion) be- 
tween babbitt and backing which 
eliminates the need for anchor slots. 
Uniform crystalline structure of the 
babbitt, resulting from this method 
of centrifugal casting, assures maxi- 
mum fatigue resistance and long 
life for Waukesha Bearings of any 
design, under heavy pressure or 
shock loads. \ 


Specialized facilities for long or 
short production runs, rigid inspec- 
tion procedures, and the counsel of 
an engineering staff... devoted ex- 
clusively to the design and fabrica- 
tion of babbitt-lined bearings and 
oil seals . . . are yours to command 
at WAUKESHA. 


guesandnaeal 
«a=! lease 
ad - 
“ee 


~~ a a og 


“4 Here’s Proof 
Perfect bond between 
babbitt and backing re- 
mains unbroken in this 
babbitt-lined, steel-back- 
ed bearing flattened un- 
der terrific pressure. 


A Waukesha Split Bearing for 
use in high speed turbines, 


Waukesha Sleeve Bearing for 
heavy duty compressors in al- 
most constant use. 


A Waukesha bearing of com- 
plex design for a widely known 
manufacturer of generators. 


“Just ONE 
Bearing or a 
LONG Production 
run! 


A 7743-2/3 





| Stress Relief 





in his employ an owl named 
Francois, who, while young, had 
been trained to talk by the great 
Merlin, Beowulf deemed it advis- 
able to obtain some much needed 
advice. 

“The solution is simple,” said 
Francois, scratching himself ab- 
sent-mindedly. “Tomorrow at the 
ninth hour, Guinelot brings to the 
palace a cart load of fiyther- 
wyckes.? You have but to secrete 
yourself aboard the cart after it 
has been loaded, and be carried 
thus within the very palace itself. 
With you, you must bring a sharp 
knife, and upon reaching the 
palace, you must go straightway 
to the Round Table and carve it 
into a square shape. 

“About Arthur and his knights 
you need not worry, for there is 
much talk of a dragon of sorts in 
the Royal Forest, and they will 
be ahunting it. Immediately they 
return and see how fine a thing 
is a square table they will sing 
the praises of your tables and 
your inventory will vanish like fog 
in a fire.” 

“You have spoken wisely,” said 
Beowulf, “and for that you may 
have these six fat mice that I 
have been saving this past fort- 
night for my cat, Grundoon.‘ I 
will go and do as you say!” 

And so it came about that on 
the morrow at the eighth hour, 
Beowulf climbed aboard the cart 
of Guinelot and hid himself among 
the uppermost row of fiyther- 
wyckes, taking up such a position 
that he could if necessary, raise 
his head above the load much in 
the manner of a turtle. 

When the cart had moved along 
some leagues it stopped, and Beo- 
wulf raised up to look about him. 
The wheels of the cart were of 
wood, and the road was rough and 
rutted; as a consequence, Beowu!tf, 
aching in bone and muscle, was 
too concerned with his own misery 
to wonder why they had not set 
reached Camelot. 

At last his pains subsided som- 
what and he saw Guinelot off ‘o 
the side of the road preparing his 
lunch—4 fat fowl over a crackling 


8These were used by various people 
numerous purposes. They were made of oak 


*Grundoon thought this highly unethical sin: ° 
he had caught the mice in the first place. 
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The world’s largest “off-the-road” truck, Model 60 Dart, hauls 60 tons of cop- 
per ore from the huge shovels in the pits of The Bagdad Copper Mines of Bagdad, 
Arizona to the mine rim over tortuous, twisting, climbing roadways impossible for 
any other means of transportation. Contributing to the desired performance of this 
mammoth vehicle, Lord Bonded-Rubber Mountings cushion the twin radiators 
against vibration and shock, thus protecting the vital cooling system and reducing 
maintenance costs. 

The two 350 hp. diesel engines and transmission assemblies are protected from 
the shocks of rough going by Lord Mountings . . . these same mountings provide a 
barrier between damaging engine vibration and the truck itself. To complete the 
job Lord Mountings protect the cab. 

As rugged as the products they protect, Lord Bonded-Rubber Parts are used 
every day i> improve the performance of industrial products large and small wee 
Let us work with you. , 


LOS ANGELES 28, CALIFORNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 
7046 Hollywood Boulevard 313 Fidelity Union 725 Widener Building 410 West First Street 
Life Building 


DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS CLEVELAND 15, OHIO 
31l Curtis Building 280 Madison Avenue 520 N. Michigan Ave.  8ll Hanna Building 


LORD MANUFACTURING COMPANY « ERIE, PA. 


| Mead hind ) 





SHOCK, VIBRATION and NOISE 


ie 


Complete 


DATA? 


CATALOG 523-A. Air- 
damped Barrymounts 
for shock and vibration 
protection of military 
airborne equipment. 


BULLETIN 532. Vibra- 
tion isolator Type 915, 
for isolating vibration 
and noise caused by 
high-speed motors or 
motor-driven equip- 
ment. 


BULLETIN 533. Me- 
dium-impact shock ma; 
chine Type 150-400 
VD, for qualification 
and acceptance shock 
tests up to 77g. 


BULLETIN 534. Series 
M44 ALE-METL vibra- 
tion isolators and Series 
TOMA mounting bases, 
for military airborne 
equipment under ex- 
treme operating condi- 
tions. 


BULLETIN 535. Com- 
ponent shock machine 
Type 20 VI, for quali- 
fication and acceptance 
shock tests up to 210g. 


“LOOK — NO LAGGING!" 
Increasing profits through the 
use of the new Leveling Barry- 
mount for industrial machinery. 


BULLETIN 536. Series 
M64 ALL-METL vibra- 
tion isolators and Series 
AOMA and NOMA 
mounting bases, for mil- 
itary airborne equip- 
ment under extreme 
operating conditions. 


BULLETIN 537. Series 
262/633 vibration iso- 
lators, for isolating vi- 
bration and noise caused 
by medium-speed mo- 
tors or motor-driven 
machinery. 


BULLETIN 538. Series 
670/297 shock and vi- 


bration isolators, for iso- 


lating shock caused by 
impact-type machines, 
and vibration and noise 
caused by heavy rotating 
Or reciprocating 
machines. 


Here are complete engineering data, application information, and pointers 
to profits in every field of shock and vibration isolation. Write TODAY 
for your free copies of the ones you need. 


~ BARRY = 


722 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS 











Stress Relief 





fire of small sticks. He saw, too, 
that the scenery thereabouts in no 
way resembled the palace at Came- 
lot.5 

Ahead of them the road van- 
ished into a yawning tunnel that 
pierced the base of a grim castie 
towering far up into the clouds. 
A chill racked the frame of Beo- 
wulf for he recognized the forbid- 
ding lair of the ogre Sexat, whose 
very name caused even the mighty 
nobles to shake in their boots.® 

Hoping to escape ere it was too 
late, Beowulf shouted at _ the 
horses who were placidly munch- 
ing grass, but these poor beasts, 
being sore affrighted, came mad- 
ly to life and plunged wildly into 
the tunnel, the roof of which was 
just high enough to clear the up- 
permost row of flytherwyckes. 

Mad with panic, Beowulf raised 
his head and commenced to shout 
“Camelot” with all his strength in 
the hope that the frenzied beasts 
would perchance stop and go back. 
But they only ran the faster, and, 
what was still worse, the cart 
took up a mad hopping and bump- 
ing motion that repeatedly 
slammed Beowulf’s head against 
the tunnel roof, each time clipping 
off the last two syllables of his 
frenzied cry, and eventually silenc- 
ing him forever. 

When Guinelot and Sexat had 
settled on the matter of payment 
for the flytherwyckes, and had 
carefully interred the remains of 
the late Beowulf, which they had 
found scattered here and there 
among the flytherwyckes, they sat 
down over a roast ox to discuss 
the manner in which the poor 
knave had met his death. 

“I cannot see,” said Guinelot 
perplexedly, “why my cart, which 
has always moved back and forth 
should, of a sudden, also move up 
and down. Are you sure you 
cast no spell upon it?” 

“IT have cast no spells in a fort- 
night,” answered Sexat, picking 
up the cart in one hand and ex- 
amining it, holding the horses th« 
while in his other hand. “But 
look now at these wheels which 
should be round. They are, for 


‘Francois had given him a bum steer. 
*This guy still bothers people every March. 
tPoor Sexat got blamed for everything. 
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AIR COOLED COUPLINGS AJUSTO-SPEDE MOTORS 


YNAMAT 
ae 


EDDY-CURRENT 
ROTATING EQUIPMENT 


ABSORPTION DYNAMOMETERS 


eth os ara BES ok Oe te 


LIQUID COOLED COUPLINGS UNIVERSAL DYNAMOMETERS 


Dynamatic Eddy-Current electro-magnetic equipment represents 
the ideal solution for a wide range of adjustable-speed drive 
problems, particularly where an AC power source is a require- 
ment. Typical applications include paper machine drives, cement 
mill drives, industrial truck clutches, press drives, crane brakes, 
fan drives—in fact, practically all test, processing, and conveying 


equipment common to industry. Instantaneous response and accu- Write for your copy of Bulletin 


: GB-1 which describes and illus- 
face control are important advantages. frates the basic Dynamatic units. 


—{———E 
DYNAMATIC 


KENOSHA. WISCONSIN ° General Offices: Cleveland, Ohio 
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; No shipping damage with 
a this cork-and-rubber tape 


You can prevent breakage and scratching in shipment by putting 
strips of Armstrong’s DK-153 Tape at all points of contact be- 
tween the packing case and the items to be shipped. 

This unique cork-and-rubber tape provides effective cushioning 
against the shocks and jars of transportation. In addition, the 
. smooth, high friction surface can’t scratch highly machined parts 
or damage painted finishes. 

It takes only seconds to apply DK-153. You just peel off the 


‘ cloth backing and press the tape into place. The adhesive on the 
~ back sticks to almost any clean, dry surface. 

‘ DK-153 has thousands of uses: as a stick-on gasket for incu- 

Cy bator doors; as a rattle deadener in bus bodies and fenders: as 

: an anti-skid cushion on furniture and office machinery. The tape 
R is available in a variety of widths and thicknesses, and in sheets, 


rolls, ribbons, or die-cut shapes. 
For a sample of Armstrong’s DK-153 Tape, write on your letter- 

“a head to Armstrong Cork Co., Industrial 
* Div., 7302 Dean St., Lancaster, 
~F Penna. Available for export. 










Cork-and-rubber 





ff Tacky adhesive 


Ry ARMSTRONG’S 3" 
DK-153 TAPE 
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some reason or other, 
more like pears.” 

“Oh, that!” said Guinelot, 
“while I was eating my lunch your 
wood-eating Mastiffs, Nyp and 
Tuck, stopped by and lunched on 
my wheels. Since they are some- 
what more than twice my size, I 
thought it best to leave them be. 
Think you then that this could 
have something to do with what 
we speak of?” 

Now all his life Sexat had want- 
ed to be a scientist and he was 
excited at this which he had found. 
“By so changing the shape of 
the wheels,” he exclaimed, “we 
have produced a_ contrivance 
which can take a going-around 
thing and turn it into an up-and- 
down thing.® 

This is indeed a great discovery 
and we must have a name for it.” 

“Since, save for Beowulf, we 
would never have discovered it, 
let us name it that which he 
shouted while in the tunnel,” sug- 
gested Guinelot. 

“To me, that sounded 
‘cam’,” said Sexat. 

“To me, also, it sounded like 
‘cam’” said Guinelot, “so let us 
call it ‘cam’. It is a silly name 
and doesn’t make much sense, but 
then, some day, another, even 
wiser than us, will rename it, so 
why should we waste our time 
thinking up a better one!” 

But, for one reason or another, 
no wiser one appeared, and to this 
day certain gadgets that change 
rotational motion into reciprocat- 
ing motion are called cams. 


shaped 


like 





8A destroyer in a rough sea can also do @ 
certain amount of this. 


They Say... 


“The engineer .. . has to have a 
plan to set a goal, establish a tar- 
get; a goal to encourage him to 
put aside the newspaper and get 
to work in the morning—to stop 
gossiping—to encourage him ‘to 
spend the energy required to think. 
If a factory worker comes in w th 
a hangover, the machine pa 
him; he either keeps up or g¢<« 
home. The engineer can sleep 2' 
look intelligent.”—-E. G. UHL, ¥’ 
president, engineering, Glenn ». 
Martin Co. 
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* 
Meetings 
AND EXPOSITIONS 


Feb. 15-17— 

American Management Associa- 
tion. Personnel conference to be 
held at the Palmer House, Chi- 
cago, Ill. Additional information 
may be obtained from society 
headquarters, 330 West 42nd St., 
New York 18, N. Y. 


Mar 2-4— 

Society of Automotive Engi- 
neers. National passenger car, 
body and materials meeting to be 
held at Hotel Statler, Detroit, 
Mich. Additional information may 
be obtained from society head- 
quarters, 29 West 39th St., New 
York 18, N. Y. 


Mar. 4-5— 

American Society for Metals. 
Midwinter meeting to be held at 
Hotel Statler, Boston, Mass. W. 
H. Eisenman, 7301 Euclid Ave., 
Cleveland 3, O., is managing di- 
rector. 


Mar. 8-12— 
National Electrical Manufac- 
turers Association. Midwinter 


meeting to be held at the Edge- 
water Beach Hotel, Chicago, IIl. 
W. J. Donald, 155 East 44th St., 
New York 17, N. Y., is managing 
director. 


Mar. 15-19— 

National Association of Corro- 
sion Engineers. Tenth annual con- 
ference and exhibition to be held 
at the Kansas City Municipal Au- 
ditorium. Additional information 
may be obtained from society 
headquarters, 1061 M & M Bidg., 
Fouston 2, Tex. 


Mar. 16-17— 

Steel Founders’ Society of Amer- 
icz. Annual meeting to be held at 
the Edgewater Beach Hotel, Chi- 
cago, Ill. Additional information 
may be obtained from society head- 
quarters, 920 Midland Bldg., Cleve- 
land, O. 


Mar. 17-19— 
Pressed Metal Institute. Spring 
technical meeting will be held at 
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Air or hydraulic... 


big... 


24” BORE 


COMPOUND CYLINDER 
12” BORE + 6” BORE 


,.-Anker-Holth matches 


your cylinder needs exactly 


@ When you bring your power cylinder problems to Anker-Holth, 
you get the engineering assistance of cylinder specialists . . . backed 
by our modern manufacturing facilities. There is no 

compromise. If it takes a special cylinder—regardless of size or 
type—you get the right power cylinder for your specific 


requirements . . . air or hydraulic. 


Call or write for this help today. Anker-Holth Division of 


The Wellman Engineering Company, Dept. A-7, 
2723 Conner St., Port Huron, Michigan. 


Porko,-Holth 


s sn CYLINDER POWER 


hes 














FREE on request... bulletin on com- 


plete line of Anker-Holth products. Division of THE WELLMAN — COMPANY 
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Thompson Precision-Engineers 
Light Metal Castings for 
All industry 


HE machinist turning out pro- 

duction parts and the pilot 
flying the speedy jet fighter have 
one thing in common—both can 
count on Thompson. The factory 
worker’s machine and the pilot’s 
jet engine are each improved by 
precision-engineered castings 
produced by Thompson’s versa- 
tile Light Metals Division. 


In the case of the fighter, it’s 
any one of several parts including 
the alternator housing that’s pro- 
duced by Thompson—with the 
factory machine, one of the parts 
manufactured by Thompson is the 
casting for the fluid clutch. 


These are but two of the many 
light, strong, durable castings 
designed, developed and manu- 
factured by Thompson for a diver- 
sified list of customer uses. Today 
Thompson is producing light 
metal castings for such products 
as buses and garbage disposers; 
washing machines and jet planes; 
automobiles and industrial en- 








gines; ice scoops and aircraft 
engines. 

Behind this ability to aid all 
forms of industry are over 50 years 
experience in research and manu- 
facture of precision metal parts. 
Regardless of your product, if you 
use castings, Thompson’s creative 
engineers will gladly show you 
where and how you can simplify 
your operations and save on costs 
with Thompson Light Metals 
Castings. 

For a detailed description of the 
Thompson Light Metals facilities 
which are available to you, send 
for your free copy of “Creative 
Castings.” Just write to Dept. 
M-6, Light Metals Division, 
Thompson Products, Inc., 2269 
Ashland Road, Cleveland 3, Ohio. 


You can count on 


LIGHT METALS DIVISION 
2269 Ashland Rd. + Cleveland 3, Ohio 
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Hotel Carter, Cleveland, O. O B, 
Werntz, 2860 East 130th St. 
Cleveland, O., is managing direc- 
tor. 


Mar. 22-25— 

Institute of Radio Engine:rs. 
National convention to be held at 
the Waldorf-Astoria Hotel and the 
Radio Engineering Show at Kings- 
bridge Armory in the Bronx. Ad- 
ditional information may be ob- 
tained from society headquarters, 
1475 Broadway, Times Bldg., New 
York 36, N. Y. 


Apr. 3-4— 

Packaging Machinery Manufac- 
turers Institute. Spring meeting 
to be held at Hotei Dennis, Atlan- 
tic City, N. J. Additional infor- 
mation may he obtained from so- 
ciety headquarters, 342 Madison 
Ave., New York 17, N. Y. 


Apr. 5-7— 

National Fluid Power Associa- 
tion. Spring meeting to be held 
at the Edgewater Gulf Hotel, 
Edgewater Park, Miss. Barrett 
Rogers, 1618 Orrington Ave., 
Evanston, IIl., is executive secre- 
tary. 


Apr. 14-16— 

Society for Experimental Stress 
Analysis. Spring meeting to be 
held at the Hotel Netherland 
Plaza, Cincinnati, O. W. M. Mur- 
ray, P. O. Box 168, Cambridge 39, 
Mass., is secretary. 


Apr. 26-28— 

American Management Associa- 
tion. Manufacturing conference 
to be held at the Hotel Statler, 
Cleveland, O. Additional inforn 
tion may be obtained from soci«' 
headquarters, 330 West 42nd *'., 
New York 36, N. Y. 


~G ' 





Apr. 26-30— 

American Society of Tool En: 
neers. Convention and industr :! 
exposition to be held at Bellevi- 
Stratford Hotel, Convention H:'! 
and Commercial Museum, Phi’ - 
delphia, Pa. H. E. Conrad, 107\9 
Puritan Ave., Detroit 21, Mic! . 
is executive secretary. 
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iy your produdt is 


PROCESSING EQUIPMENT UNITS ¢ STERILIZERS 
PACKAGE BOILERS « FIRE FIGHTING APPARATUS 
LAUNDRY EQUIPMENT « DISHWASHING MACHINES 

CLEANSING EQUIPMENT ¢ HEATING UNITS 

COFFEE URNS * PUMPS AND COMPRESSORS 

OR OTHER APPARATUS INVOLVING AIR, STEAM, 
WATER OR OTHER FLUID CONTROL 


Remember 


VALVES, A MINOR FACTOR 
IN COMPONENT COSTS, 

ARE A MAJOR FACTOR 

IN CUSTOMER SATISFACTION 


[t costs no more 


TO GIVE YOUR PRODUCT 
AND ITS PURCHASERS, 
THE EXTRA VALUE OF 


| If you are a buyer of valve- 


equipped products, remember 
that Jenkins Valves ny = 
liable sign of good desig 


throughout. 













Sate | 
: 





JENKINS 


LOOK FOR THE DIAMOND MARK 


\VALVES “& eee 















Think what this means in simplified plan- 
ning and production for you, and simpli- 
fied maintenance for your customers. It’s 
a big reason why the Fig. 106-A series 
takes top honors in any poll for valve 
preference. And Jenkins design makes 
them the longest lasting, lowest upkeep 
valves that money can buy. 


Let Jenkins valve specialists help you 
plan piping for your product. Modifica- 
tions of standard valves for special serv- 
ices can be provided when required. Send 
coupon today for information. 


* @eeeeeeeeeeee® 
JENKINS BROS., 100 Park Ave., New York 17 
Send data sheets on Valves (type) 


—iintininliemataciehianiulieiteitanaibiaisibitsthhatiaiabickdenadel for use on 


I isactreccesiithitinrinittctssaciintgiinincntsnnniciistoninicnisinne: 


I ak chaste tinicirenrsictinittimesityeliclntiaideiiendiinma 


* GLOBE * ANGLE * CHECK * RAPID ACTION GATE AND GLOBE «+ NEEDLE «+ AIR GUN 
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its 


Editor 
Engineering 


london, England 


"T HERE is a legend that a new 

periodical once appeared in 
which the initial leading article 
announced with refreshing candor 
that “This journal has been estab- 
lished to meet a long-felt want, 
namely, a comfortable competence 
for the proprietor.” Almost cer- 
tainly it was not a technical jour- 
nal—they deal with practical men 
and do not need to labor the obvi- 
ous; but it is sometimes a little 
difficult to convince the reader- 
ship of a technical journal, es- 
pecially one with a circulation that 
is largely industrial or commer- 
cial, that financial considerations 
may not be the sole motive gov- 





‘ 


‘... the technical jour- 
nal should be in a position 
to take an independent 
line on matters of techni- 
cal controversy, without 
regard to purely commer- 
cial influences.” 











erning its contents, its expressed 
opinions, or, on occasion, its omis- 
sions. This should be evident 
enough from the elementary fact 
that, while it is possible to run a 
paper that has readers but no ad- 
vertisers, it would be quite im- 
practicable to maintain one that 
had advertisers but no readers. 
This is fundamental, but it is 
not always appreciated. In the 


284 


Technical Journalism 


contribution 
to engineering progress 


By J. Foster Petree 















case of technical periodicals the 
problem of ascertaining and eval- 
uating the relative positions of the 
reader, the advertiser, and the 
scientific, professional, and indus- 
trial publics which are their back- 
ground is one of considerable com- 
plication. This problem is made 
still more complex by the econom- 
ic trends of recent years. 


There can be few publishers or 
editors of long-established tech- 
nical journals who, turning over 
the pages of their earlier volumes, 
have not envied the relative sim- 
plicity of technical publishing as 
their predecessors knew it even a 
mere half century ago. Those 
haleyon days have gone but it is 
permissible to wonder whether the 
changing circumstances are really 
understood as widely as_ they 
might be; and indeed, whether the 
functions that the technical press 
can and should exercise are prop- 
erly appreciated by those who 
ought to benefit most by them. 


Technical Journalism: In the 
first place, how is one to define the 





“4 


. . main function .. . 
includes making available 
to the engineer, as widely 
as possible and with due 
discrimination, the exper- 
ience of others in his own 
and related fields.” 
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“technical” press as distinct from 
the scientific and the frankly 


“trade” publications? Compari- 
son with the world of newspaper 
and magazine publishing is of 
little help, for that is a different 
field altogether. It is possible, 
perhaps, for a newspaper man to 
learn to pull his weight on a trade 
paper, especially one dealing with 
consumer goods, but he would be 
hopelessly at sea if he joined the 
editorial staff of a scientific or 
technical publication. The pure 
scientist or mathematician would 
also find himself at a loss, though 
to a less extent, in the field of the 
technical journalist, who must 
have a firsthand acquaintance with 
industrial affairs as well as with 
technology. 

My own definition of a technical 
journal is one that maintains an 
editorial staff of men whose train- 
ing has been primarily technical 
and who are competent to discuss 
with their readers and contribu- 
tors on reasonably equal terms the 
technicalities of the field with 
which the journal purports to dez!. 
It is important that the technical 
journal should be in a position ‘0 
take an independent line on mat- 
ters of technical controversy, wit!)- 
out regard to purely commercial 
influences. This last is often 4 
hard condition to meet, but a re)- 
utation of that sort is an ass! 
not to be relinquished lightly. 

This definition or yardstick hes 
no official backing from any pu! 
lishers’ association or other av- 
thority; it is a purely personal a! 
tempt to lay down a line of ger- 
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eral demarcation. Obviously it is 
less precise than might be desired 
but precision in this matter is pe- 
culiarly difficult to attain because 
many periodicals do not fall defi- 
nitely into one category or another. 
There are even some which ap- 
pear to fluctuate in their allegi- 
ance at different periods. Many 
engineers, however, seem to have 
such a vague notion of what they 
mean when they refer to the tech- 
nical or trade press that the broad 
division may serve to clarify their 
ideas. 


Service Function: In consider- 
ing the present and future position 
of the technical press in relation 
to industry, it is desirable first to 
consider what functions a _ tech- 
nical journal should discharge. 
These functions may include: 


1. Presenting current news of 
technical progress. 

2. Reporting events of technical 
interest. 

3. Sifting, discovering and trans- 
lating reports of such progress 

in foreign publications. 

. Reviewing technical books. 

5. Providing informed comment 
and the opportunity for read- 
ers to comment also—thus help- 
ing to mold technical opinion. 

6. Providing advice and special in- 
formation when this is asked 
for. 


a 


The manner in which these func- 
tions are discharged naturally 
varies between one function and 
another, according to the facili- 
ties available. It varies between 
one publication and another ac- 
cording to the order of precedence 
in which those who conduct the 
journal place the several functions. 
Moreover, changing patterns of 
the engineering profession and in- 
dustry in the course of years may 
lead to a gradual shifting of em- 
phasis. For example, journals of 
50 years ago printed countless let- 
ters and queries from readers to 
which no editor today could afford 
to devote a corresponding amount 
of space; yet he might feel justi- 
fied in filling that space with ex- 
pensively produced illustrations, 
even though their presence might 
not be essential to the accompany- 
ing text, because that is what the 
reader of today expects and often 
illogically desires. 

Broadly speaking, therefore, the 
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main function of the technical 
press is educative. This includes 
making available to the engineer, 
as widely as possible and with due 
discrimination, the experience of 
others in his own and related 
fields. The latter is particularly 
important at the present time, 
when developments in one direc- 
tion, such as metallurgy or elec- 
tronics, may be the key to ad- 
vances in many other fields. After 
all engineers learn their art and 
science almost entirely by experi- 
ence—their own, that of their 
predecessors, and that of their 
contemporaries. The utility of 
personal experience is obvious. 
The experience of predecessors is 
largely, though not wholly, avail- 
able in appropriate textbooks. 


However, textbooks cannot be- 
gin to present on any comprehen- 
sive scale the most recent experi- 
ence and the hopes, ideas, ideals, 
deductions, and sometimes fanci- 
ful notions of contemporaries 
which may have such a valuable 
formative effect on the develop- 
ment of each engineer’s thoughts 
and ambitions. For information 
of that kind, the engineer must 
rely on the periodical literature of 
his subject, comprised of the pub- 
lished transactions of societies, 
the reports of organized research, 
and the technical press. For many 
working in areas far removed 
from libraries and _ institutions, 
the technical press is the accepted 
guide to the other two. 

In the nature of things, text- 
books are always out of date to 
some extent, if only that of the 
time needed to prepare and pro- 
duce them. It is absolutely im- 





“The value of the tech- 
nical press to engineers is 
a function of the use that 
they make of it, the knowl- 
edge that they bring to 
their reading, and their 
capacity to appreciate the 
variety and quality of the 
vast stores of technical in- 
formation . . . in its 


pages.” 














possible to revise them quickly 
enough to keep pace with the 
growth of knowledge. Books 
which deal with basic principles 
can be rzlied upon to retain some 
permanent value, but their pre- 
sentation may be obsolescent even 
if their fundamental matter is not. 
In any case, however, books of 
this kind, while essential to the 
student, are not so much used by 
the engineer in his later and real- 
ly productive years. What he 
needs are the results of actual 
practice, and for that he must go 
to the periodical literature. Of 
course this is one of the main 
sources from which new textbooks 
are compiled as may be seen from 
the long lists of references usual- 
ly to be found in them. Paren- 
thetically, it may be remarked that 
a spell on the editorial staff of a 
technical journal, to be spent in 
extracting and condensing the es- 
sentials of these learned disserta- 
tions, might be of considerable 
benefit to those who contemplate 
adding to their number. 


Industry’s Attitude: What is 
the attitude of industrial person- 
nel toward the technical press? 
Are they getting all that is re- 
quired from it or all that it has 
to offer? Or are these personnel 





”“ ... an editor cannot 
invent facts; he can only 
examine, appraise, com- 
pare, arrange and, as 
may seem desirable, em- 
phasize them.” 











rather inclined to take the tech- 
nical press for granted as one 
does a daily newspaper without 
stopping to consider that it needs 
the interest and co-operation of 
industry not solely in the form of 
buying advertising space? The 
principle of conservation of energy 
has its analog in many other di- 
rections, and what a man gets out 
of the technical press must depend 
to a great extent on what he, as 
representing the engineering and 
associated industries, puts into it. 
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The value of the technical press 
to engineers is a function of the 
use that they make of it, the 
knowledge that they bring to their 
reading, and their capacity to ap- 
preciate the variety and quality of 
the vast stores of technical in- 
formation and critical comment 
that are contained in its pages. It 
may seem at times to be in com- 
petition with publications of the 
learned societies, but in fact that 
is not so. It is complementary to 
them, and a careful study of both 
is necessary if a true picture is to 
be obtained of the complex inter- 
mingling of science and practice 
that is the engineering industry of 
today. 

If engineers and industrialists 
set themselves to consider what 
they really want from the tech- 
nical press, each and every one 
will arrive at the same conclusion. 
They want facts and it matters 
very little whether articles are 
presented in plain black and white 
or with splashes of color and art- 
ful typography that tends today 
to overflow from advertising pages 
into the editorial text. Profes- 
sional societies, which expect their 
publications to be taken seriously 
and read conscientiously, usually 
do not employ these costly eye- 
catching devices, or accept the ad- 
vertising man’s favorite argument 
that the top-ranking executive has 





us 


. . the technical press 
has gone far .. . fo fill 
gaps in the records of 
technical achievement, 
and often to promote fur- 


Mf 


ther advances .. . 








on his payroll who read the whole 
issue from cover to cover, knowl- 
edgeably and critically. 

It is to these men that the ex- 
ecutive will turn when he wants a 
specific answer to some technical 
question, and it is to them that 
editorial matter should be primar- 
ily addressed. These are the 
people who seek out the facts to 
present at the right time. But an 
editor cannot invent facts; he can 
only examine, appraise, compare, 
arrange and, aS may seem desir- 
able, emphasize them. 

It is obviously desirable, there- 
fore, that the editor should be 
able to meet directly executive 
heads of firms and organizations 
in his particular field, whenever 
he has occasion to do so. As a 
general rule he can and does, but 
that is not enough. It is eminent- 
ly desirable also that those execu- 
tives, technical and administrative 
alike, should appreciate what he 
requires and, busy men though 
they are, should be prepared to 
devote some personal attention to 
ensuring that he gets the facts 
that he is seeking. 


Industry’s Responsibility: With 
the growth of big scientific and 
industrial organizations, and the 
wide spread of their activites, sup- 
plying the facts is becoming stead- 
ily more difficult to ensure. Hence 
the modern tendency has devel- 
oped to lump together all press 
matters, editorial as well as ad- 
vertising, under the general head- 
ing of “publicity” and to hand 
them over to a middleman, either 
a member of the firm’s staff or 
an outside advertising agent. 

In the former case, this may 
work smoothly enough if the staff 
man is technically trained, is of 
sufficient standing within the firm 
to have ready access to everyone 
of importance, and has the requi- 





no time to read columns of type, 
but must be enabled to grasp the 
whole story in a flash by merely 
flipping over pages and glancing 
at headings and illustrations. In 
this vein the top-ranking execu- 
tive probably doesn’t read the ad- 
vertisements either, but if he 
knows his job he will have people 
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‘... the technical press 

“The prime function of 
the technical press must be 
educational in the truest 
and widest sense of that 
sometimes misapplied 
word.” 








site knowledge of technical jour- 
nalism to realize what is waned 
and that what may serve for «ne 
journal may not suit anotler. 
Where those conditions are sot 
satisfied, however, this middlenian 
may with the best intentions in 
the world become a barrier to ef- 
fective liaison; or, worse still, to 
come to regard himself and to be 
regarded by his superiors as hay- 
ing been put there as a barrier to 
protect scientific and industrial 
organizations against the impor- 
tunities of too-pertinacious press 
men. 

Too often, also, the outside man, 
whose interests probably lie main- 
ly in the buying and filling of ad- 
vertising space, it is liable either 
to become a mere “post office” re- 
laying queries to his client and 
transmitting their replies or else 
to concentrate on obtaining the 
maximum number of “mentions” 
without much regard to their 
technical worth. There are no- 
table exceptions, to whom should 
be paid tribute, and they flourish 
deservedly; but, in almost every 
instance, they are men who have 
had some technical training. 

The heads of engineering firms 
and scientific and research organ- 
izations would do well to consider 
the advisability of separating 
purely advertising activities from 
the direct distribution of technical 
information. They should devote 
some part of their time to person- 
al collaboration with the editorial 
departments of the particular 
journals interested in their work 
and products. Assistance should 
be given to the editors of those 
publications to make articles 
sources of such permanent refer- 
ence value that the serious reac- 
ers will want to file them. 


Industry’s Outlook: The tex' 
books and the transactions of tl 
learned societies cannot possib! 
record all the developments th: 
are taking place today and a! 
often “preaching to the conver! 
ed.”” Moreover, modern economi 
conditions make it increasing! 
difficult for ordinary men—es 
pecially the younger men fron 
whose ranks must be drawn th: 
executives of tomorrow — to ac 
quire and retain all the publishe: 
books and papers relating t 
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The Type "C”’ Speed Reducer 
has these "In-built” Factors: 


Sealed Housings. Dual closures and one- 
way vents keep oil in, dust and moisture 
out. Units are splash-proof, leakproof, dust- 
proof. 
Positive Lubrication. Large sump capac- 
ity . . . oil-tight construction assures clean 
lubricant... direct dip of revolving elements 
provides positive lubrication at all speeds. 
Precision Gearing. Heat treated alloy 
steel, precision cut and shaved helical gear- 
ing throughout . . . quiet-operating crown 
shaved pinions .. . taper bored gears for 
easy ratio changes. 
Wide Speed Range. Selective ratio com- 
binations provide output speeds from 
1.5 rpm to 1430 rpm with stock gears. 
All-steel Housings. Unbreakable, strong, 
igid. Generous overhung load capacities 
provided by wide bearing spans, large 
shafts and bearings. 
Streamlined inside and outside. 
Smooth, clean surfaces; machine welded 
‘onstruction conforms to NEMA motor frames. 
A FEW TYPICAL DRIVES 
FOR “'C”’ AND "CB" UNITS 


V-BELT CHAIN 
TO "C” UNIT TO "CB" UNIT 























The ideal type for Turbine, Engine or Special Motor 


Here is an exceptionally versatile member of the famous FALK line of reduction units, 
The Type "C” Straight Line Speed Reducer is an all-steel concentric shaft unit rated 
in accordance with AGMA standards. It is structurally similar to the universally popular 
FALK Motoreducer, and offers many advantages to designers and manufacturers of 
industrial equipment. 

It can be driven by motor, turbine or engine with direct coupling connection—or 
through a V-belt or chain drive. It lends itself effectively to hydraulic coupling, brake- 
wheel or overload protective coupling, multi-speed transmission, or to variable speed 
drives—without modification. Units can include self-contained backstop if desired. 
Ratio can be modified with easily installed stock gears. With modifications, unit can 
be used as a speed increaser. 

These all-steel Straight Line Speed Reducers are available for prompt delivery in 
standard ratios in horizontal and vertical concentric models, also in horizontal and 





vertical right-angle models; in single, double, triple and quadruple reduction. For 
full details, write for Bulletin 1104. 


.».@ good name 
in industry 


THE FALK CORPORATION: 3001 W. Canal St.- Milwaukee 8, Wis. 











Fine Gears 
Made to Onder 


SPIRAL BEVEL + STRAIGHT 
BEVEL * HYPOID «+ 
HERRINGBONE « HELICAL 
* DIFFERENTIALS + SPUR 

* WORMS AND WORM 
GEARS 








ooo 88 you are 


If you know gearmaking, 
you will be the first to agree 
that production of high 
precision, heat treated, 
automotive type GEARS 
requires a major capital 
investment in metallurgical, 
processing, testing, checking, 
inspecting and 

engineering facilities. 


Fairfield has these facilities, 
plus expert “know how” 
in making gears 
EFFICIENTLY and 
ECONOMICALLY. 


eoeif you are not 


Whether you are a 

“gear expert’’ or not, 

we believe it will pay you to 
check with FAIRFIELD 

on your current and future 
requirements for gears. 
Fairfield is one of America’s 
largest independent producers 
of fine gears made to order 
for all kinds of 

modern machinery. 

Your inquiry will 


receive prompt attention. 


ry FAIRE Ey 
ity Css mere 


COMPANY 


2307 So. Concord Rood 


Lafayette, Indiana 


Ask for a copy of this illustroted bulletin. 
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their particular fields. 

Hitherto, the technical press 
has gone far to meet that disa- 
bility, to fill gaps in the records 
of technical achievement, and 
often to promote further ad- 
vances; but it can only continue 
to do so if accorded the neces- 
sary support. Given that sup- 
port not grudgingly or of neces- 
sity but with the real confidence 
and even enthusiasm of those 
who direct both the administra- 
tive and the technical sides of 
industry, it can be of even great- 
er value to both designer and 
producer in the future than it 
has been in the past. 

Advertising aspects cannot be 
belittled since printing and other 
costs are at such a level today 
that no technical journal could 
be produced without the financial 
aid advertising pages represent ex- 
cept at a price few readers could 
afford to pay. The prime function 
of the technical press must be edu- 
cational in the truest and widest 
sense of that sometimes misap- 
plied word. If that aim is kept 
constantly in view by readers, con- 
tributors, and advertisers as well 
as by those who conduct technical 
journals, the other desired bene- 
fits will follow to profession and 
industry alike. 

The utility of the technical press 
depends entirely on the user. 
Readers may be assured that in 
anything that will make for prog- 
ress in engineering, the technical 
press will continue to stand as a 
good friend of industry. 

From the Calvin W. Rice Me- 
memorial Lecture entitled “Position 
of the Technical Press in Relation 
to Industry” presented at the 
ASME Fall Meeting in Rochester, 
N. Y., October, 1953. 


Increasing Reliability of 
Electronic Equipment 


By Thomas W. Rogers, Capt. 


Assistant Director of Electronics 
U. S. Navy 
Bureau of Ships 
Washington, D. C. 


"T= U.S. NAVY has long re 
alized the importance of re- 
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Mr. Charles T. Button, Sales Mgr. 
Holtzer-Cabot Motor Division. 


‘Put our Motor Experience to Work for You!’’ 


“Here at Holtzer-Cabot, we have a superb team of and give customers sound advice and help. 
notor specialists who can—and do —solve practically any “If you have a problem in small-motor applications, take 
notor problem that is given them. advantage of Holtzer-Cabot’s organizational skill and 
' ve been connected with the motor business for nearly depth of experience. The same engineering ingenuity and 
30 years, yet every now and then our design and develop- manufacturing excellence that have made Holtzer-Cabot 
nent engineers will come up with a motor innovation, the standard of high quality in motors and related electrical 
alaptation or solution that makes me blink! apparatus for 78 years are yours to command. 
“ Our sales representatives, too, are something to be proud Write, wire or phone. There is, of course, no obligation 
'. They’re men of long experience in motor application on your part by doing so. Your problem will get expert — 
problems, they have a thorough knowledge of the business, and prompt —attention.” 


NATIONAL PNEUMATIC CO., INC. ano HOLTZER-CABOT owisions 


125 Amory St., Boston 19, Mass. Designers and manufacturers of mechanical, 
PHILADELPHIA « CHICAGO « NEW YORK « CLEVELAND pneumatic, hydraulic, electric and electronic 
Sales Service Representatives in Principal Cities throughout the Free World equipment and systems 








The BALL BEARING for your 


LINEAR MOTIONS 


Sliding linear motions are nearly always troublesome. Thousands 
of progressive engineers have solved this problem by application 
of the Precision Series A or Low-Cost Series B BALL BUSHINGS. 















Alert designers can now make tremendous improvements in their 
products by using BALL BUSHINGS on guide rods, reciprocating shafts, 
push-pull actions, or for support of any mechanism that is moved 
or shifted in a straight line. 


Improve your product. Up-date your design and performance with 
BALL BUSHINGS! 





Now manufactured for %", %2", %", 1”, 
1%", 2” and 2%” shaft diameters. 


LOW FRICTION - LOW MAINTENANCE 
ELIMINATES BINDING AND CHATTER 
SOLVES SLIDING LUBRICATION PROBLEMS 
LONG LIFE - LASTING ALIGNMENT 


Progressive Manufacturers Use Ball Bushings 
—A Major Improvement at a Minor Cost 


THOMSON INDUSTRIES, Inc. 
Dept. E, MANHASSET, NEW YORK 


Write for descriptive literature and the name of our 
representative in your city. 
























Also manufacturers of NYLINED Bearings — DuPont NYLON 


within a metal sleeve—for rotation and reciprocation. 
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liability in its electronic equip- 
ment, both from an electrical and 
a mechanical standpoint. In the 
last few years, efforts to improve 
electronic equipment in this respect 
have been greatly intensified. Of 
course it is recognized that reliabil- 
ity of actual equipment operation, 
simplicity of mechanical and elec- 
trical or electronic design, and 
ease of maintenance must all be 
balanced with reasonable design 
and development costs. This can- 
not be overemphasized because it is 
not uncommon for a piece of navy 
electronic equipment which sells 
for $10,000 to cost $500,000 to 
$750,000 to design and develop. 



























Reliability: Although it is not 
new, the problem of reliability is 
somewhat of an elusive thing. 
Turning back the clock 100 years, 
designers were striving for reliabil- 
ity then. For example, the old 
“one hoss shay” was designed so 
that the rails would last as long 
as the sills, and they would all 
wear out together—100 years to 
the day. The navy is working on 
the same theme. 

It takes time and money to ar- 
rive at the simplest design; often 
a more complicated device may 
do a job, but a little more engineer- 
ing would have made it into a 
simplified piece of equipment. 

Many sources of information 
can be utilized to determine to a 
relative degree the reliability of 
electronic equipment in the field. 
Operational and maintenance fail- 
ure reports, inspection teams, per- 
sonal contacts with operating per- 
sonnel, reports from equipment 
contract engineers, and costs of 
maintenance are but a few of the 
many ways of measuring relia)iil- 
ity. 


Equipment Unreliability: Te 
Navy Electronics Supply Offive 
alone issues orders totalling °9 
million dollars per year for mai'- 
tenance parts, tubes, and materi: 's 
for electronic equipment under ''s 
jurisdiction. Although failure : 
ports received from the fleet : 
only a small portion of those th t 
should be submitted, nevertheles :, 
the Bureau of Ships alone receiv: 5 
approximately 40,000 failure 1 - 
ports per month. Obviously co:t 


a 
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You Get Many Benefits 


ONE OF A SERIES 


by Specify 











All machinery made by man requires servicing 
at times. Every manufacturer has two responsi- 
bilities: First, to build his equipment in a way 
that will require the least amount of servicing. 
Second, to see to it that servicing, when needed, 
is handled with speed, efficiency and low cost. 

Vickers hydraulic equipment is built to keep 
service requirements to an irreducible mini- 
mum. But when service is required, it is handled 
by Field Service Specialists working out of 
Vickers offices from coast to coast. These men 
have been carefully trained in Vickers plants 
and are thoroughly competent. They know how 
to adjust and maintain any piece of Vickers 
equipment . . . any combination of components. 
They are also qualified to instruct customers’ 


service organizations in improving their hy- 


ENGINEERS AND BUILDERS OF OIL 


‘ 


Factory Trained 


Field Service 
Specialists 


ing MICKERS$, Hydraulics 









From Coast to Coast 





draulic maintenance practices. These men 
devote their full time to servicing Vickers 
products in customers’ plants. They do their 
job well and at minimum expense. 

This is only one of many benefits you receive 


when you specify Vickers Hydraulics. 


VICKERS 


Incorporated 
DIVISION OF THE SPERRY CORPORATION 
1430 OAKMAN BLVD. ®@ DETROIT 32, MICH. 


Application Engineering Offices: ATLANTA « CHICAGO 
(Metropolitan) « CINCINNATI . CLEVELAND 
DETROIT +« HOUSTON «+ LOS ANGELES (Metropolitan) 
NEW YORK (Metropolitan) « ODESSA « PHILADELPHIA 
(Metropolitan) « PITTSBURGH « ROCHESTER « ROCKFORD 
SEATTLE « TULSA e¢ WASHINGTON « WORCESTER 


HYDRAULIC EQUIPMENT SINCE 1921 
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how CHACE 


THERMOSTATIC 
BIMETAL 

GUARDS AGAINST FIRES 

IN 


A Product of 
The FireStaT Co, 
Wheaton, Ill. 


One of the simplest and most economical, completely effective 
automatic fire detection units is the FireStalT, actuated by two Chace 
Thermostatic Bimetal elements. Because of its low cost, many units can be 
used to protect a wide area economically, and as an open circuit is used 
there is no cost of operation. 

A unit is located in an area to be guarded and connected in series 
with a power supply of 24 volts or less, and a warning device such asa 
light or bell. Where higher powered warning devices are indicated, or 
where a long line is required, the FireStaT is connected to a relay to step 
up the power. 

The two Chace Thermostatic Bimetal elements give double protec- 
tion. At an increase in ambient temperature the elements deflect toward 
each other. As the tip of either element touches the other, the circuit is 
closed. Increase in temperature brings both tips more forcibly in contact 
and in a sliding action, giving a positive double contact. Thus, a depend- 
able warning sigial is assured. FireStaTs come in standard models which 


give warnings at 140, 190, or 250 degrees F. 


This illustrates but one of the many applications of Chace 
Thermostatic Bimetal as the actuating element for temperature 
responsive devices. If your product responds to, indicates or 
controls temperature changes, actuate it with dependable Chace 
Thermostatic Bimetal. Write today for our new 36-page booklet, 
“Successful Applications of Chace Thermostatic Bimetal”, con- 


taining condensed engineering data and information. 


Pe ee ee 


Theunostalic Bimetal 


1616 BEARD AVE., DETROIT 9, MICH. 



















| Design Abstracts 





of maintenance and failures occur- 
ring in the field indicate that the 
degree of reliability obtained from 
electronic equipment is far from 
satisfactory. 

What are the factors which tend 
toward unreliability and how can 
these factors be combated? First 
and foremost probably is the com- 
plexity of equipment created by 
the ever increasing demands of 
operational requirements. This is 
a difficult problem and one which 
will be with us constantly. Never- 
theless, it is an area with which 
we can successfully cope, and 
progress is being made in this 
area. In addition to this, poor 
designs, inadequrte manufactur- 
ing techniques and quality con- 
trols as well as careless main- 
tenance practices create unreliab- 
ility in the field. These problems 
are being attacked from all direc- 
tions, but in the main they add up 
to simplification of equipment and 
systems, standardization, rugged- 
ization, intelligent testing and 
evaluation programs and develop- 
ment of reliable tubes and com- 
ponents with close co-ordination 
with industry wherever possible. 
Programs are being set up which 
include standardized reliable sub- 
assemblies which will ultimately 
be produced by automatic machine 
techniques and will, in the main, be 
repairable. 


Equipment Specification: In the 
specification program, general 
specifications are being revised to 
reflect the latest thinking in re- 
liability, simplicity and ease of 
maintenance. The new specifica- 
tions call for the use of new, high- 
er quality, reliable tubes. In con- 
nection with parts selection and ap- 
plication data, the Bureau of Ships 
is establishing preferred-parts lists 
which will include newly developed 
and tested component parts pres 
ently in use. These single servic: 
specifications will be co-ordinated 
to obtain triservice approval on 
parts. Establishment of preferred 
parts lists is a step toward reli- 
ability because parts whose capa- 
bilities are known will be used. It 
also establishes a measure of 
standardization. 


Simplification: The increasing 
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i DRUM-TYPE AIR OPERATION 
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opTIONAL CONTROL 


Local or remote finger-tip control 
of instantaneous and smooth starting 
and stopping increases operating 
efficiency. Clutch or brake action can 

be sensitively regulated while units 


are in operation. 


FAWICK AIRFLEX DIVISION 


FEDERAL FAWICK CO 
RPO 
9919 CLINTON ROAD ¢ ae, ante 











LIGHTER, MORE RIGID CASTINGS 
MADE WITH DOW MAGNESIUM 


Production economies also offered 
by sand and permanent mold castings 





Lighter, yet more rigid castings! That’s the big 
advantage of magnesium in sand and permanent 


mold castings. 


By increasing section thickness and adding stiffen- 
ing + »s, greater rigidity is possible. And because of 
magi:.sium’s high strength to weight ratio, total 


weight can be cut. 


Magnesium also offers outstanding production ad- 
vantages. Chief among these is magnesium’s ex- 
cellent machinability. There are many instances 
where time saved in machining has lowered the 


cost of the finished part beyond that of any other 


you can depend on DOW MAGNESIUM 





metal. Cutting tools last longer; replacement 
costs and downtime for sharpening and resetting 
are reduced. 


Look, too, at the cost saving possible in handling. 
Magnesium’s lightness can cut the costs of shipping, 
from raw casting to finished product. In-plant 
materials handling costs can also be reduced 
appreciably when lighter castings are used. 


For further information on the advantages of mag- 
nesium, contact your nearest Dow sales office or 
write THE DOW CHEMICAL COMPANY, Magnesium 
Department, Midland, Michigan. 











<> 
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versatility of operational require- 
men's is being manifested by grow- 
ing complexity of electronics equip- 
men!. This increased complexity 
is recognized as a major factor of 
reduced reliability and increased 
maintenance problems. According- 
ly, the situation poses a design 
problem in that the same technical 
ends must be accomplished with 
equipment that is less complicated 
and less expensive without forsak- 
ing the quality and performance 
required by service. Simplification 
of circuits, equipment, and systems 
must be carried out as a design 
objective from the very first stages 
of equipment and systems plan- 
ning, up through the design, de- 
velopment, and production phases. 

An example of simplification oc- 
curred when the requirements of 
some sonar equipment were re- 
viewed. This resulted in the dele- 
tion of an oscillator and a mixer 
in the transmitter unit, providing 
greater stability and eliminating 
channel crosstalk problems. On 
this same equipment, which orig- 
inally employed a three-phase syn- 
chro-system in the plan-position- 
indicator unit and 22 adjustment 
controls, further development sim- 
plified the design to a two-phase 
deflection circuit. This change re- 
sulted in the removal of 14 me- 
chanical adjustments leaving only 
8. 


Standardization: Benefits de- 
rived from equipment standardiza- 
tion are well known. The effects 
become apparent through better 
performance, ease of maintenance, 
simplified logistics and overall, 
long-range economy. As an exam- 
ple of equipment standardization, 
a series of five different World War 
II transmitters, each designed for 

different transmitting frequency 
range, have been standardized by 
employing identical chassis, power 
Supplies, and modulator units for 

ach range. 

Similarly, in the design of com- 
munications receivers, a basic unit- 
ization program has been followed. 
The basic receivers are designed to 
use the same power supply, audio 
sections, if. strips, chassis, and 
cabinet. Different ranges are ac- 


“omplished by separate r.f. sections 
(Continued on Page 298) 
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MARVEL Synclinal FILTERS 


LINE TYPE 
(Cutaway) 


For Dependable Protection On All Hydraulic 
And Other Low Pressure Oil Circulating Systems 


Simple, Balanced Design . . . 


is the answer to the growing preference for MARVEL 


Synclinal FILTERS. Designers are specifying Marvel Synclinal Filters to assure mini- 
mum maintenance and maximum protection. Results show Marvel Synclinal Filters 
superiority in maintaining the greatest degree of cleanliness of liquids in all hydraulic 
and low pressure systems with minimum down-time. Furthermore, when filter servicing 
is necessary, Marvels can be easily disassembled, cleaned and reassembled by any 
workman in a matter of minutes. Line types operate in any position and may be ser- 


viced without disturbing pipe connections. 


Again and again, Marvel Synclinal Filters have demonstrated they meet all require- 
ments of the most exacting users, that today—OVER 400 ORIGINAL EQUIPMENT 
MANUFACTURERS MAKE MARVEL SYNCLINAL FILTERS THEIR CHOICE. 


A SIZE FOR EVERY NEED 


Marvel Synclinal Filters are available in sump and line types, in capacities from 5 to 
100 g.p.m. Choice of monel mesh sizes from coarse 30 to very fine 200. Depend on 
Marvel Synclinal Filters for all your filtration requirements. 


IMMEDIATE DELIVERY 


Marvel not only delivers a top grade filter in both quality and performance, but delivers IMMEDIATELY- 
shipments are made the same day as orders are received if desired. 








In response to the great demand, we 
have adapted both our sump ond line 
models for use in all water filtering 
applications. .No changes have been 
made in the basic synclinal design 


WATER 
FILTERS 








MARVEL 


ENGINEERING COMPANY 


625 W. Jackson Bivd., Chicago 6, Ill. 


Phone: Franklin 2-4431 





a 


Marvel Engineering Company 
625 W. Jackson Bivd., Chicago 6, Ill. 


Without obligation, please send me com- 
plete data on Marvel Synclinal Filters as 
follows: 


Catalog #106 for Oil Filters 
Catalog #300 for Water Filters 


Bama 


Company _ 
Address 


Zone State 


City 
















Here’s How the Revolutionary 


me’ TIMING 


has been enthusiastically adopted hy America’s 


MACHINE TOOL INDUSTRY 


MACHINE TOOL designers have found in the Gilmer ‘Timing’ 
Belt Drive a superior means of transmitting power more quietly, 
more efficiently, more economically, with more precise syn. 
chronization, and at constant angular velocity. On metal cutting 
and grinding machines the ‘““Timing’”’ Belt Drive has shown the 
way to minimize vibration and tool chatter, resulting in finer 
surface finish. Shown here are only a few representative machine 
tools now making use of Gilmer ‘““Timing”’ Belts on their most 
vital drives. 






g 




























A 4”-wide ‘‘Timing’’ 
Belt drives the spindle 
of New Britain Model 
126 Automatic Bar 





Machine. 
Ruesch /149 Gang Slitter 
employs 3 stock ‘“Timing”’ . 7, 
Belt Drives from 20 HP : 6 
motor. Wade Precision Lathe uses 


‘*Timing”’ Belt headstock 
drive on Van Norman 
Radial Grinder permits 
finer finishes. 


**Timing”’ Belt spindle drive. 





Eight ‘‘Timing’’ Belt 
drives provide excellent 
carbide tool life and fin- 
ishes on Pratt & Whit- 
ney Duplicator. 






ea 4 


Of Ort 






**Timing’”’ Belts are 
used to drive Waterbury-Farrel 
Screw Head Slitting Machine. 


NYB2&P 
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BELT DRIVE 
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Industry’s New Power-Transmitting Medium 


Sweeps away design restrictions 


In one application after another, 
**Timing”’ Belt Drives have enabled 
machine designers to achieve basic 
engineering improvements—or to 
design entirely new machines— 
that were previously either imprac- 
tical or impossible! For never be- 
fore has there been a positive drive 
that combined all these desirable 
characteristics: 


@ Requires no lubrication, no housings 
or lubricant guards. 


@ Maintains precise synchronization 
(“timing”) between shafts. 


@ Provides speed ratios as high as 15 
to 1 in a single step. 


e@ Operates satisfactorily at speeds 
from inches per hour te 15,000 fpm. 


@ Permits use of very small diameter 
pulleys for ultra-compact drives. 


@ Hasnearly 100% mechanical efficiency. 


e Needs no initial tension. Lighter bear- 
ing loads permit lighter bearings. 


e Does not stretch or lengthen with 
use; requires no take-up. 


e Can be designed for zero backlash. 


e Capacity ranges from 1/100 to 300 
horsepower. 


These are but a few of the unique 
features of this amazing tooth-grip 
belt drive that is already in suc- 
cessful use on hundreds of thou- 
sands of machines. Consult your 
local NYB&P Distributor—or 
write direct for the new 76-page 
Gilmer “Timing” Belt Standard 
Drive Manual listing hundreds of 
drives now available promptly from 
stock. Address Gilmer ‘“Timing”’ 
Belt Division of New York Belting 
and Packing Co., 1 Market Street, 
Passaic, N. J. or phone PRescott 
7-6940. 




































_NEW YORK BELTING & PACKING CO. 1 Market St., Passaic, N. J. 


America’s Oldest Manufacturer of Industrial Rubber Products 
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No. 3-Precision Operations in the Manufacture of ACME Chains 
o ae ree ea 


















































Special electric furnaces produce a 
distinctive chemically blued steel 
on side plates for better appearance 
and rust protection. 


By SERVICE we mean shipments made the day order is re- 
ceived on practically all standard makes of ACME Chains. 

On “Special Chain” orders, we aim to make deliveries 
one or two weeks sooner than you would normally expect. 
Large stocks and flexible manufacturing facilities make this 
possible. 

Telephone in your next order and get acquainted with 
ACME lightning service. 


(Ieme 


hav 





Write dept. 6E 


for new illustrated 
76 page catalog on 
use and application HOLYOKE 

of roller chains and MASSACHUSETTS 
sprockets, 
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(Continued from Page 25) 


with remote control or automatic 
channel selection features acces- 
sory to the basic design. The new 
family of standard receivers will 
eventually replace many different 
models now installed. Larger re- 
ceivers are also being designed to 
utilize units common to several 
types of equipment. 

Other efforts for equipment 
standardization include standard- 
ization of racks, panels, chassis 
mountings, and accessory units 
such as remote control units, an- 
tenna stabilization units, power 
supplies, voltage regulators, etc. 


Component Failure Causes: Un- 
der a Bell Telephone Laboratories 
contract, part failures occurring on 
a selected eleven ships were kept 
under close surveillance. Circum- 
stances surrounding these failures 
were carefully annotated and for- 
warded with the failed part for 
careful examination to more fully 
determine the cause of failures. 
Over a period of approximately 
one and one-half years, 1763 failed 
components were examined. An- 
alysis of compiled information 
showed that 31 per cent of the 
failures were caused by operational 
conditions, 28 per cent were caused 
by manufacturing defects, 26 per 
cent resulted from design deficien- 
cies, and for 15 per cent there was 
insufficient evidence to form a defi- 
nite opinion. 

Failures assigned to operational 
conditions include failures result- 
ing from circuit and equipment de- 
ficiencies, handling, faulty installa- 
tion, and environment. Remedies 
in this area will be largely in the 
form of equipment specification 
changes, adequate circuit protec- 
tion, better electron tubes (higher 
quality, reliable tubes), moisture 
sealing, improved equipment coo!- 
ing and, possibly, instructions for 
greater care in handling and in- 
stalling of parts. 

Manufacturing defects, which a: 
counted for 28 per cent of the fai: 
ures, include poorly soldered join's 
and seals, defective or omitted i 
sulation, contamination leading t 
corrosion, wrinkled foils, etc. Bet 
ter inspection and control of manu 
facturing process methods woul 
have prevented most of thes 
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A. Sheet stock, shear strips, punch. B. Sheet stock, 
shear, punch blank, gang saw notches. C. Sheet stock, 
shear strips, punch blank, mill notches. 


we. 


perro 


= 

Se 

Et 
SRS 


A. Sheet stock, sand, smooth saw to size, smooth saw 
bevel, smooth saw corner cut out, drill. B. Sheet 
stock, band saw, turn OD, bore ID, smooth saw 
side, drill five blind holes with jig. C. Sheet stock, 
sand, band saw, rough bore ID, hob teeth, finish 
bore ID, machine keyway. 








A. Sheet stock, shear strips, punch, form. B. Sheet 
stock, shear to size, drill, form. C. Sheet stock, shear 
strips, punch pieces, form in mold twice, rubber 
stamp twice. 





A 4 | 


A. Sheet stock, sand, smooth saw, drill, smooth saw 
to shape, radius three corners, gang saw nothches. 
B. Sheet stock, band saw rough blanks, form, smooth 
saw width, length and shape, radius edges, drill with 
jig, countersink. 

















A. Rod (hexagonal), smooth saw, automatic screw 
machine, turn shoulder thread, champfer and cut off. 
Remainder are automatic screw machine parts made 
from Diamond Fibre by C-D-F. 





ee, . 

9, 
er 
A. Tube, automatic screw machine, turn shoulders, 
champfer and thread end, thread other. B. Tube 
(long pieces), smooth saw, tap threads, screw ma- 
chine, (small pieces) auto. screw machine, thread, 
knurl, champfer, cut off. C. Tube, smooth saw to 
length, punch twice, countersink. D. Tube, automatic 
screw machine, champfer, cut off, punch. 


C-D-F fabricates and forms DIAMOND VULCANIZED FIBRE 


FAST ... AT LOW COST ...DEPENDABLY 


Vulcanized Fibre is a wonderful ma- 
terial if you know where to use it and 
how to buy it. We suggest on many 
jobs that it’s best to do the fabrication 
and forming in C-D-F’s shops. Why? 
Because C-D-F knows how. Since 1895 
‘he company has put fibre to work in 
everything from buggy axle bushings 
© metal clad radio parts. The handling 
{ thousands of set-ups for high speed, 
‘ow cost production runs gives C-D-F 
1 “experience bank” to draw from. 
shop supervisors have a wealth of 
‘hort cuts, little tricks that result in 
‘ower prices for you. They know the 
material and its peculiarities. 


TOUGH, RESILIENT, STRONG 
How long has it been since you ex- 
amined the unique properties and wide 
range of C-D-F fibre grades? Vulcan- 
ized Fibre is arc resistant, mechanic- 
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ally strong, non-corroding, half the 
weight of aluminum. Repeated moisten- 
ing and drying in forming insignifi- 
cantly alters the nature, structure or 
quality of the fibre. 

Since C-D-F has their own paper 
mill, uniform, quality control is made 
possible. Special grades are more easily 
developed. A good example is C-D-F 
Abrasive Fibre, a medium density fibre 
with excellent resin and grit adhesion, 
now widely used for abrasive discs. 


A BIG, RELIABLE SOURCE 
C-D-F does business with the largest 


tonnage users of sheet, rod and tube 
fibre in the world. This means good 
deliveries, good prices, reliable prod- 
ucts for every new customer. You deal 
with a materials engineer, a C-D-F 
man who knows how to give you the 
most value in Diamond Vulcanized 
Fibre. If you want to improve design, 
simplify purchasing, speed production, 
use Diamond Fibre and the facilities 
of C-D-F. Write for catalog, free test 
samples, or send us your print for 
quotation. 


Y Guttnwilel-Diamnd fie 


CONTINENTAL-DIAMOND FIBRE COMPANY 
NEWARK 23, DELAWARE 
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One of the new RMB R-2 size bearings. 
RMB Type RF 864 S-5-14, ABEC-5 tolerance, 
1 piece snap-type ball retainer. For low 
torque, medium speed applications. Also 
available with 2-piece ribbon-type ball 
retainer for higher speeds. 


Bring Your Miniature Bearing Problems to RMB 


RMB R-2 size bearings are just a part 
of our complete line of over 250 
miniature and instrument bearings 
which are available for prompt ship- 
ments, with experimental quantities 


available immediately from stock. 


Srinosecye 


300 





oes i 


Including RMB’s exclusive 


 —,. 


Filmoseal capillary 
type closure 














Write for your copy of Data Sheet 
R-21, which gives full details and 
specifications on R-2 size bearings; 
or our General Catalog 12 which 
tells the story on the rest of our line, 


as does our catalog in Sweets’ Files. 


* 0D—0.3750", Bore—0.1250”, 
and Width—0.1562”. 
























INCORPORATED 


45 West 45th Street, New York 36, N. Y. 
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faulty components parts from ever 
getting into the equipment. The 
remedy here can be made only with 
the assistance and full co-operation 
of the parts manufacturers. 

Failures under the category of 
design deficiencies include unsatis- 
factory materials, inadequate seals, 
insufficient strength in molded 
sections, and poor mechanical de- 
sign. The remedies for design defi- 
ciency failure will include basic 
changes to parts specifications and 
direct contact with parts manufac- 
turers to remedy defective design 
areas. 


Development Trends: Newly de- 
veloped materials and components 
as well as new techniques in circuit- 
ry and fabrication are being care- 
fully studied for possible applica- 
tion. Use of transistors, dielectric 
amplifiers, and magnetic amplifiers 
are all being investigated as factors 
for increasing reliability. Printed 
circuit techniques are being con- 
sidered for application in the mech- 
anized, automatic production of 
subassemblies. In addition, devel- 
opment effort is being continued in 
the field of automatic production 
of tubes. Progress in this field is be- 
ing watched with extreme interest 
because mechanized assembly of 
electron tubes will allow a high de- 
gree of quality control to be com- 
bined with mass production. 

From a talk entitled “Reliability 
of Electronic Components” present- 
ed at a section meeting of the In- 
stitute of Radio Engineers, Cleve- 
land, O., November 1953. 


Designing Safety 
into Machines 


By Walter E. Montgomery 


Safety Director 
Kenneth D. S. Roberts Ltd. 
Montreal, Canada 


HE ultimate design objective 

in safeguarding machine par's 
is to insure absolute immunity of 
operating personnel from injur 
The laws of many states requi! 
that every dangerous part of an 
machine shall be securely guarde: 
except where there is protection 
by position. Various state labo: 
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Engineers have long known that there 
are four principal causes of machine 
vibration: 1. bearings; 2. motor; 3. 
clutch; 4. sheaves. Often overlooked 
is a fifth cause: v-belts. And, in many 
instances, v-belts alone are the major 
cause of vibration. 

There’s a logical reason for this. 

Regular v-belts have spots of varying 
density due to their construction. Nor- 
mally, these spots are not apparent, yet 
they throw the belt out of balance when 
the drive is operating. As a result, 
vibration is created that can damage 
bearings, shafts and, most important, 
the finished work. 

This is not true of Veelos v-belts. 

Veelos is absolutely uniform through- 
out its entire length. Every link and 














Veelos is known as Veelink outside the United States. 
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Performance Proves 


Name.. 
Company 
Address. 








20% to 90% 


LESS VIBRATION 


with Veelos—the Balanced V-belt 






every stud is identical. The smooth, 
machine-cut sides and the lami- 
nated construction assure smooth, 
vibrationless power delivery. Veelos 
is perfectly balanced. 


In case after case, installation of Veelos 
v-belts has reduced machine vibration 
20% to 90%. 

Proof that Veelos will reduce vibra- 
tion can easily be demonstrated with 
an electronic vibration analyser. This 
analyser measures amplitude of vibra- 
tion to as low as 2-millionths of an inch. 


Fifteen minutes of your time is all 
that is required to show you with the 
electronic analyser that Veelos creates 
less machine vibration. Drop us a line 
or clip the coupon for a demonstration. 


 estaeeteetoestoeoentaneteetonstontaetentanetentanteetanten stentless estan atentententententenientenian 


Manheim Manufacturing & Belting Company 
606 Manbel St., Manheim, Pa. 


Yes, | would like a demonstration. Have your 
representative call me for a convenient time. 














How to stay ahead of your 
competition with Townsend 


special fasteners and parts 


In today’s highly competitive mar- 
kets many design engineers and 
production managers find they im- 
prove products, reduce material 
costs and assembly time with 
Townsend’s method of cold-form- 
ing fasteners and small parts. It 
enables them to put greater value 
into their products and at the same 
time hold unit costs down. 

The Townsend method often re- 
places costly, material-wasting 
methods with savings that range 
from $.70 to $80.00 per thousand. 
Annual savings are often substan- 
tial—$15,816 on an automobile 
door lock part—$12,000 on a 


washing machine fastener— 
$11,190 on two parts for home 
laundry equipment—$15,630 on 
two refrigerator fasteners—$5,130 
on.an electrical connection. 
Townsend engineers specialize 
in the assembly and fastening of all 
types of materials for all industry. 
They draw upon more than 10,000 
standard and special items devel- 
oped in 138 years of cold-forming 
experience and rely upon Town- 
send’s capacity to produce 60- 
million pieces daily to give you the 
best in fastening methods. To learn 
how to improve fastening effi- 
ciency, ask to have an engineer call. 











} COMPANY + ESTABLISHED 1816 


NEW BRIGHTON, PENNSYLVANIA 








Sales Offices in Principal Cities 





Cherry Rivet Division « Santa Ana, California 


THE FASTENING AUTHORITY—Experience: over 138 years—Capacity: sixty-million parts 
daily—Products: over ten-thousand types of solid rivets—cold-headed parts—Cherry Blind Rivets— 
Twinfast Screws —self-tapping screws —tubular rivets —locknuts— special nails— formed wire parts. 


Plants: New Brighton, Po.—Chicago, Ill.—Plymouth, Mich.—Santa Ana, Calif. 


In Canada: Parmenter & Bulloch Manufacturing Company, Ltd., Gananoque, Ontario 
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laws have recognized a basic tenet 
that dangerous parts must be as- 
sumed to be injury producing 
parts, otherwise guarding would 
be unnecessary. 

Of course, complete immunity 
from accidents will never be 
achieved by safe guarding alone, 
since an accident on machinery is 
caused by the combination of iwo 
actions: that of the dangerous 
parts, plus that of the person in- 
jured. 


Danger Areas: In the design 
of machinery and machine guard- 
ing there are many parts and 
combinations of parts that are in- 
trinsically dangerous that must 
be given careful consideration. 
Major danger areas include the 
following: 


1. Revolving shafts, spindles, 
mandrels and bars. 

2. Inrunning areas between pairs 
of revolving parts; such as, gear 
wheels, friction wheels, and rolls. 


3. Inrunning areas of the belt 
and pulley type including plain, 
flanged or grooved belts and pul- 
leys; chain and sprocket gears; 
conveyor belts and pulleys; and 
metal coilets. 

4. Projections on revolving bars; 
such as, keyheads, set screws, cot- 
ter pins and coupling bolts. 


5. Discontinuous rotating parts 
exemplified by open arm pulleys, 
fan blades and spur wheels. 

6. Revolving beaters, spiked cy!- 
inders and drums. 

7. Revolving arms in casings. 

8. Revolving worms and spirals 
in casings. 

9. Revolving high speed cages 
in casings. 

10. Abrasive wheels. 

11. Revolving cutting tools. 

12. Reciprocating tools and dirs 
including power and hand presse: 

13. Reciprocating knives an 
saws. 

14. Closing areas between plate’ 
motions; such as in platen prin‘ 
ing machines and power presses 

15. Projecting belt fastener: 
and fast running belts. 

16. Areas between connectin; 
rods or links and rotating wheels 
cranks or disks. 

17. Pawl and notched wheel de 
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vices for intermittent feed mo- 
tions. 

18. Areas between reciprocating 
and fixed parts, other than tools 
and dies; such as, reversing stops 
and sliding tables and fixtures. 

19. Areas between revolving con- 
trol handles and fixed parts. 

20. Moving balance weights and 
dead weights. 

21. Areas between revolving 
wheels or cylinders in pans or on 
tables. 

22. Cutting edges of endless 
bank cutting machines. 

23. Areas between gears and 
rack strips. 

24. Revolving drums and cylin- 
ders—uncased. 

25. Areas between fixed parts 
and unidirectional moving parts. 


In the assessment of the degree 
of danger likely to be encountered 
with any group of dangerous 
parts on a machine it is advisable, 
for absolute safety, to disregard 
associated functions such as rate 
of revolution, velocity of sliding 
parts, and frequency of approach 
to parts. Experience has shown 
that, given intrinsic danger, an 
accident will inevitably occur by 
the law of chance should the re- 
quired combination be repeated a 
sufficient number of times. 


Positional Safety: It should be 
noted that danger arises only in 
the event of a human factor be- 
ing introduced. Contact with the 
dangerous part may be anticipat- 
ed during the time when the parts 
“re in motion. Accordingly, there 
s a method of removing one fac- 
for in the accident equation. 
Jangerous parts should be put 
ut of reach, i.e., to presuppose 
hat safety will be obtained by 
sition, which is legally allowed. 

Unfortunately, experience has 
‘emonstrated that access. to 
vangerous parts is often made by 
vareless persons, often with some 
onsiderable difficulty, thus de- 
‘troying the value of positional 
safety. For this reason the adop- 
tion of safety by position cannot 
€ accepted as a means for secur- 
ing absolute safety. 

In determining the degree of 

(Continued on Page 306) 
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Here’s free information to help you 
reduce material and assembly costs 


If you assemble metal, wood, plastics, 
fabrics or glass, here is a wealth of free 
information which shows how to in- 
crease efficiency and improve products 
with Townsend fasteners. These bul- 
letins describe a few of the 10,000 spe- 
cial and standard items now being used 
by all industry to reduce material and 
assembly costs. 


Special Cold Formed Fasteners and 
Small Parts explains the economy of 
cold-forming small parts and how to 
enjoy the advantages of Townsend’s 
design service. Bulletin TL-89 
Townsend Tapping Screws describes 
seven types of tapping screws used for 
economical, quick, secure fastening of 
sheet metal, casting, forgings, plastics, 
plywood and composition materials. 
Bulletin TL-88 


” Townsend Locknuts gives data on posi- 


tive resistance to vibration and shock 
with Tufflok and Nylok locknuts 
which provide tight grip through use of 
special locking inserts. Bulletin TL-63 


Ww 


Manufacturers of appliances, radio 
and TV sets, automobiles, aircraft, 
electrical equipment, farm implements, 
railroad rolling stock—even toys, rely 
upon Townsend as “The Fastening 
Authority” to help them fasten mate- 
rials together quickly—economically— 
permanently. The bulletins listed below 
are yours for the asking. 


Cherry Blind Rivets shows how this 
ingenious rivet is used by one man, 
from one side of the work to rivet 
“blind” in double-surfaced structures, 
box sections, tubes and ducts. Bulletin 
TL-76 

TWINfast Wood Screws explains how 
the two threads and double thread 
pitch cut driving time, increase holding 
power in wood-to-wood, wood-to- 
plastics and metal-to-wood applica- 
tions. Bulletin TL-67 

Place Bolts describes this slotted-type, 
one-piece, all-metal, reusable locking 
bolt and how it offers cost savings in 
vibration fastening. Bulletin TL-73. 





ownsend 


COMPANY + ESTABLISHED 1816 














NEW BRIGHTON, PENNSYLVANIA 


Sales Offices in Principal Cities 





Cherry Rivet Division + Santa Ana, California 








Use coupon below or write 


TOWNSEND COMPANY * 


SALES DEPARTMENT * 


NEW BRIGHTON, PA. 


Title 





! 
I 
Please send to me without obli- : Name— 
gation bulletins circled below: |! 
; Company—— 
TL-89 TL-88 TL-63 1 
! Street——_— 
TL-76 TL-67  TL-73 = 
1 City. —_— 


State 








The Erie Railroad story shows why it pays fo... 


uet motor applicatio 


THE ERIE RAILROAD REQUIRED motor alternators to provide 
115-volt, 60-cycle power for communication equipment between 
diesel-electric engines, cabooses, and control stations. The 
railroad had been using a 64-volt battery system. Illustrations 





oT 


(above) show the G-E designed motor alternator—chos-n 
after competitive tests—and location in the engine. At rig''t, 
is a brief story of how G-E engineers met the rigid spe 
fications and solved the Erie Railroad’s particular proble:. 














from G-E Engineers 


PROBLEM WAS PRESENTED to G-E sales engineer. 
Erie Railroad required maintenance-free operation 
for 3 month periods and a design that would make 
all servicing feasible except rewinding. 


G-E ENGINEERS at the Specialty Component Motor 
Department in Fort Wayne, Indiana, designed a 
special open construction type of motor alternator 
to meet the railroad’s precise specifications. 


RUGGED TESTS were given this G-E motor alterna- 
tor on a switcher in railroad’s Marion, Ohio, yard. 
The design struck a happy medium as to design and 
Service, now used on 75 passenger and yard diesels. 


PROBLEMS of motor design and motor application are 
being solved daily at General Electric’s Specialty Compo- 
nent Motor Department in Fort Wayne, Indiana. The 
accumulated engineering experience—-unmatched any- 
where—starts working for you when you bring your tough 
motor application problems to General Electric. 


THE ERIE RAILROAD had the problem of providing a 
dependable power supply for their communications equip- 
ment mounted on diesel-electric passenger locomotives, 
switchers and cabooses. They established their needs as a 
motor-alternator set supplying 115-volt, 60-cycle current. 
Close voltage control was necessary to insure satisfactory 
radio tube operation. 


WITH THESE REQUIREMENTS in mind, General Electric 
designed a 2-unit 2-bearing motor alternator which proved 
the merit and effectiveness of G-E application help in rugged 
competitive tests. 


WHEN YOU HAVE a tough motor application problem, 
take it to General Electric. Take advantage of G-E engi- 
neering skill and talent backed by years of experience. 
Contact your nearby General Electric Apparatus Sales 
Office. General Electric Co., Schenectady 5, N. Y. 704-21 


Goa CH7e fil F au confidence ae 


APPLICATION HELP provided by G-E engineers in 
solving the Erie Railroad’s problem typifies the 
many cases where design engineers have found it 
pays to take motor application problems to G.E. 





























Remember! M 





can supply the 
you require 


You can achieve the sealing efficiency you want . . . eliminate 
specification problems . . . work unhampered from drawing 
board to production—when you work hand-in-hand with “John 
Crane’s” experienced engineering staff and available facilities. 

Get quick, finger tip information on “John Crane’s” complete 
line of high production mechanical seals—for every conceivable 


service—to meet your particular needs. Send now for illustrated 





technical catalog. It’s your’s upon request. 


























TYPE 6-A 


Pressed-in 
packaged unit 
recommended for 
small shafts on hot 
or cold water, oil, 
gasoline or 

soapy liquids... 
pressures to 75 psi 
... temperatures 
from —65° F. to 
+ 220° F. Available 
in stainless steel or 
bronze. 








TYPE 11-A TYPE 19 
Pressed-in An all-purpose 
packaged unit with seal suitable 
spring inside for handling 
synthetic rubber practically any 
bellows to protect liquid or gas, 


including highly 


against corrosion. 
corrosive acids 


For hot or cold 


water, oil, gasoline and oils. 

or soapy liquids... , Loworhigh temperatures from — 100° F. to +- 
pressures to 35 psi 450° F.... pressures to 200 psi. Incorporates 
. . . temperatures highly efficient sealing cones made of 

from —65° F. to Du Pont’s Teflon, which is inert to practically 
+212° F. all chemicals. 


Shee mae nrawaeeaeahoewmacweacaecacoen 
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Crane Packing Company, 1825 Cuyler Ave., Chicago 13, Illinois 
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danger associated with ny 
dangerous parts of machinery, no 
reliance should be placed upon the 
co-operation of any person em- 
ployed in avoiding an accident. 
The best assumption is that how- 
ever careful a person may be, 
there is no guarantee that he will 
not meet with an accident. 

It is well known that many op- 
erators look upon guards with dis- 
favor for various reasons, but if 
guards are suitable for the pur- 
pose and correctly designed and 
fitted in relation to the parts, this 
animosity should not arise. 


Designing Out Danger: The in- 
trinsic danger in the 25 listed pre- 
viously groups of dangerous ma- 
chinery parts must be removed 
either at the design stage by 
safer construction or before use 
by secure guarding. 

Notable examples are found in 
all-enclosed gear boxes of numer- 
ous machines which have ousted 
the older train of exposed gears. 
Modern machine tools show prac- 
tically no revolving parts except 
arbor spindles, chucks, and so 
forth. Dangerous parts should be 
securely guarded on the assump- 
tion that absolute safety is the 
criterion by which guarding ac- 
tion is to be determined. 

In the design of guards for cer- 
tain parts of machinery, such as 
gears, attention must be given to 
the provision of protection in the 
event of machines being reversed 
in motion. This reversal might 
have the effect of transforming 
innocuous parts into definitely 
dangerous ones and it has been 
legally held that machine paits 
must be securely guarded not only 
for the normal direction of wor \- 
ing, but also when run in rever°. 


Fixed Guards: A fixed guard ‘5 
one which entirely  enclo 
dangerous parts of machinery ‘0 
prevent all contacts from any ‘'!- 
rection and by any person wh 
dangerous parts. Furthermo 
the legal implication is that 4 
fixed guard should preferentia y 
be used instead of any other ty) 
There are provisions in some lal 
codes that specific permission 5 
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Men who value motor performance 













ENGINEERING PRODUCTION 





The POW IEIR that Builds Reputation. 


Peerless Electric gives designers free rein, and 
Peerless engineers work with them to match the 


motors with the product. MOTORS 
Whether you select standard motors, or specials 
created to your specifications, Peerless becomes FANS 
part of your production department. Deliveries co- 
incide with your production schedules. There are BLOWERS 


no delays or excuses. 


Finally, Mr. Manufacturer, Peerless’ competitive 
prices give your salesmen the lever they need for 
more sales. 


Want to know more about Peerless putting new Seeibes- 
punch in your product? Drop us a line or give us ’ 
a call. Elect uc 


THE PEERLESS ELECTRIC COMPANY e 1415 W. MARKET ST. @e WARREN, OHIO 
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FROM WINDOW GUIDES 











TO INSULATION 
























by FELTERS 
DOES THE JOB RIGHT 


For a good slip-fit without rattling or looseness, 
Felters Felt is an ideal design material. To insulate 
against heat or cold, there are grades of Felters Felt FELTERS S.A.E. FELTS 


to solve many knotty problems. F-10, F-11 & F-13 
are often used for oil or grease 
If you would like information about felt’s versatility _‘"etention where the felt is com- 
i . , : pressed or confined in an as- 
in solving design problems, write to Felters. sembly. Where operating condi- 


“ : ” : tions are not too severe, these 
Our 16-page ‘‘Felt Design Book” describes many grades erection enedte mahodutt 


interesting problems that have been successfully shields. 
solved by Felters Felt. Write for your fr ; These are 3 of many grades of 
y . t te for you nadine Felters Felt produced for speci- 


THE FELTERS CO., 218 South St., Boston 11, Mass. fic applications. 


FELTERS FELT 


... bythe roll... by the yard 


<=, -. Or cut exactly as you want it 
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necessary for any deviation of ap- 
plication, and proof must be pro- 
vided that safety of a dangerous 
part cannot be secured by a fixed 
guard. Every effort should be 
made to render the use of a fixed 
guard possible, and it should get 
first preference in design. If some 
redesign or rearrangement of ma- 
chine parts would enable such a 
guard to be used then necessary 
arrangements should be provided 
or redesign effected. 


Automatic Guards: An auto- 
matic guard is one in which a cer- 
tain member or combination of 
members is worked automatically 
by the machine. When dangerous 
parts are set in motion the guard 
immediately removes the operator 
from danger. 

It is essential that this type of 
guard be actuated by a moving 
portion of the machine itself, 
preferably at a greater rate and 
with a lead in advance of the 
travel of dangerous parts. Theo- 
retically, a guard should be able 
to fulfill its function without dif- 
ficulty on any machine; but in 
practice the imposition of severe 
acceleration stresses on the guard 
linkwork leads to excessive wear 
and may destroy required critical 
adjustments. Accordingly, the au- 
tomatic guard should be used only 
on slow running machines. 


Interlock Guards: An interlock 
guard is a movable guard which 
by itself or in conjunction with 
fixed guards entirely encloses and 
prevents all contact with danger- 
ous parts in motion. It must be 
so designed and fitted—with mod- 
ifications to the machine control 
and other parts where necessary 
—that the dangerous parts ¢an- 
not be set in motion through «ny 
cause whatever when the guart is 
open. Furthermore, when ihe 
guard is in the safe or enclosing 
position, it must not be caps%le 
of being opened until the eqi'p- 
ment has been stopped. Conver=e- 
ly, if opened during an operatin, 
it shall cause operation to at‘o 
matically lock out before perso! al 
contact can be made. 

Interlocking means that ‘ie 
guard is so connected or arranged 
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Waldes Truarc Ring Replaces Nut and Washer 


..-Cuts Costs $5.28 Per M...Speeds Assembly by 50% 


OLD WAY. Main shaft required costly threading. Assembly was 
slowed by the double application of washer and nut and time-con- 


suming tightening operation. 





NEW DESIGN USING WALDES TRUARC RING 
PERMITTED THESE SAVINGS 





OLD WAY 
Cost of Nut....... $10.00 per thousand 
Cost of Washer..... 3.80 “ = 
Labor for Threading... 2.00 “ m 
eee 3.00 “” = 


TOTAL $18.80 


TRUARC WAY 


Cost of Truarc Ring and 
Grooving Operation. . $11.52 per thousand 


CI i. 6 Se ee 2.00 ” 
TOTAL $13.52 











1 - 
>» a7 WALDES 


+: TRUARL 


REG. U. S. PAT. OFF. 


RETAINING RINGS 
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


rou omens ant Ganeumne RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE 
2,435,188: 2 a ; ENTS: 2,362,947: 2,382,948; 2.416.852; 2.426.341; 2.439.765; 2.441.846; 
; ’ -941; 2,463,380; 2,483,383: 2,487,802; 2,487,603; 2,491,306; 2,509,081: 

AND OTHER PATENTS PENDING. 
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TRUARC WAY. truarc Retaining Ring snaps quickly and simply 
over shaft. Lock assembly is secured in one fast operation. Virtually 
all play is eliminated from lock. 


J. Chesler and Sons, Inc., Brooklyn, N.Y., manufacturers of the pre- 
assembled “Reddi-Mount” cylindrical lockset, uses a single Waldes 
Truarc Retaining Ring instead of an old fashioned nut and washer 
to secure the entire assembly of their lock. This new, improved 
fastening method enables Chesler to eliminate costly threading... 
save money on material ... speed assembly time by 50% and pro- 
duce an improved, more durable product. 


You, too, can save money with Truarc Rings. Wherever you use 
machined shoulders, bolts, snap rings, cotter pins, there’s a Waldes 
Truarce Retaining Ring designed to do a better, more economical 
job. Waldes Truarc Rings are precision-engineered . . . quick and 
easy to assemble and disassemble. 


Find out what Waldes Truarc Retaining Rings can do for you. 
Send your blueprints to Waldes Truarc engineers. 


— For precision internal grooving and undercutting ...Waldes Truarc Grooving Tool 


\\SEND FOR NEW CATALOG > 


nn ST 
Se Pc e 
= Waldes Kohinoor, Inc., 47-16 Austel Pl., L.1.C.1,N.Y. 
<=S 


Please send me the new Waldes Truarc Retaining 
ax Ring catalog. 
S. 


(Please print) 






iii) 





seeeeeces 


City Zone 





Poe ee ae aan a amare eee 
Q 
° 
3 
8 
3 
< 








BACKED BY 38 YEARS OF KNOW-HOW! 


AiR AND 
HYDRAULIC CYLINDERS 
catalog 43 and H-47 


- 


ons 
cotalog 847 


DIE SINKING 
MILLING CUTTERS 
catolog 4-153 


SPACEMAKER CYLINDERS 
Off shelf delivery all styles 


SPACEMAKER AIR CYLINDERS 
catalog SM 454 


CLINCHORS 
catalog 847 


Let T-J performance help you save labor and 
reduce costs in your plant today! You'll find T-J 
products soundly engineered and ruggedly 
built for tough jobs in a wide range of appli- 
cations. 


For efficient power movement in pushing, pull- 
ing or lifting—up to 50,000 lb.—T-J Air and 
Hydraulic Cylinders with new Super Cushion 
and space-saving features! For high production 
in rivet-setting, T-J Rivitors with automatic 
feeding and setting ... . air or electric power. 
For setting clinch nuts in automotive body 
panels, door locks and other products . . . T-J 
Clinchors! For more work between grinds in 
tough die steel—T-J Cutters! For accurate, 
automatic control of presses, brakes, other ma- 
chines and equipment... T-J Air Controls! To 
cut replacement costs in half ...T-J Reamers 
with interchangeable heads! 


Get T-J all the way for tough jobs! Send for 
latest catalogs. The Tomkins-Johnson Co., 
Jackson, Mich. 


RIVITORS AIR AND HYDRAULIC CYLINDERS CUTTERS CLINCHORS 


- ++ for tough jobs 


em 


REAMERS 
bulletin 153 


REMOTE CONTROLS 


5 = 2 


ats 


to 3” bore in increments 


of 1” to 12” stroke. 
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with the operating switch that 
(a) dangerous parts cannot be 
started until the guard is in pl.ice, 
and (b) the guard cannot be made 
inoperative until the machine has 
stopped and the danger eliminated 


Trip Guards: A trip guard is a 
device that stops a machine be- 
fore near approach can be made 
to the dangerous parts. It con- 
sists of a mechanism that cuts off 
driving power and simultaneously 
applies a brake. The tripping 
mechanism must be designed to 
operate immediately when the op- 
erator creates a personally haz- 
ardous exposure. This type of a 
guard is commonly employed on 
rubber mills, ingathering rolls, 
laundry calenders, paper machin- 
ery, etc. 


Positional Safety Guards: Con- 
sisting of fixed members, these 
guards are placed at such a posi- 
tion that access to dangerous mov- 
ing parts is not possible. This is 
the last line of defense in the 
safety problem and should be 
used only when no other type of 
a guard can be adopted. 


Starting and Stopping Controls: 
The chance of an unsafe act being 
performed at certain machines de- 
pends upon and varies with the 
method of control adopted for 
starting and stopping the motion 
of dangerous parts. The greatest 
risk of an accident exists in op- 
erations which necessitate con- 
stant and close co-ordination be- 
tween the brain, hands, and feet. 
such as in operating a power 
press. Such equipment is subject 
to mechanical maladjustments and 
wear and tear that will eventual- 
ly cause a press to be a repeat. 
Careful maintenance reduces t'1is 
risk, but unseen faults may 
velop in such a way that they «r 
not disclosed by periodic exami! 
tions. 

Logically, for absolute safety 
is necessary for the operator 
withdraw both hands before ' 
press can be put in motion. T 
means that both hands should 
used to operate the controls. Th: 
controls should be arranged to « 
erate independently of each oth: ', 
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On 15 years experience- 


4 


ss 


OWENS 


TOLEDO, OHIO 


"we specify Snap-Lock Limit Switches 
and Namco Solenoids on all the 
Standard and special machines we 
build because of their dependable 
controls with trouble-free long life" 


L. F. Rothert, Director of Engineering 
Machine Tool Division 





NotHING determines the efficiency of your 
production equipment, and the ultimate cost 
of its product, so much as the often hidden but 
vital controls that insure its split second pre- 
Cision, and elimination of down-time losses. 

That’s exactly the function and the guarantee 
behind Snap-Lock Switches, designed with 
separate sealed off mechanical sides, and of 
Namco “‘Stellite’-Weld Solenoids. Each is a 
patented product. 

Built first to improve controls—‘built with 
machine tool ruggedness’ —for our own Acme- 
Gridley Automatics, these electrical devices 


are now specified as standard equipment by 
90% of this country’s machine tool builders 
alone. Army, Navy and Aircraft suppliers 
specify them used singly and in combination. 
Other uses in valves, clutches, switches and in- 
numerable devices, number in thousands. 


If you need to step up a cycle of operation— 
get rid of mechanical wear, save space and in- 
sure more dependable, continuous control of 
your production, ask our Engineers to help you 
“design one in” to your machine or process. 
Engineering specification catalogs—Limit 
Switches EM-51; Solenoid EM-52. 


The NATIONAL 
\-4-6 and 8 Spindle » Hydraulic Thread Rolling ACME COMPANY 


ACME-GRIDLEY 
BAR and CHUCKING AUTOMATICS 


Machines e Automatic Threading Dies and Taps 
* Limit, Motor Starter and Control Station 
Switches @ Solenoids © Contract Manufacturing 
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180 EAST 131st STREET © CLEVELAND 8, OHIO 








FETE REET 
TERM Vlad 





Above is an automatic fraction col- 
lector for counting and placing an 


exact number of drops in eac 


the glass vials. The heart of the 
control unit, shown at the left, is 
an Eagle Microflex Counter, which 
insures accuracy and dependability. 











A WIDE VARIETY OF 
TIMERS AND COUNTERS 
FOR YOUR SELECTION 


If your problem is counting liquids 
in any quantities from drops to bar- 
rels, the Eagle Microflex Counter 
will eliminate guesswork, speed up 
operation, and make many pro- 
cesses completely automatic. The 
Microflex Counter closes or opens 
a circuit after a pre-set number of 
impulses, adjustable from one to 
four-hundred. 





| 
| 
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yet be so interlocked as to ensure 
that both hands must be used, 
Pedal control is definitely danger- 
ous because of the ever present 
risk of unco-ordinated action of 
foot and hands. For absolute 
safety, pedal controls should be 
replaced by two hand devices de- 
signed to prevent misuse. Where 
more than one operator is em- 
ployed on the same machine, mul- 
ticontrol is essential. 

From a paper entitled “Funda- 
mental Principles of Machine 
Guarding” presented at the Na- 
tional Safety Congress in Chicago, 
Ill., October, 1953. 


Electrodynamic Braking 
of Squirrel-Cage Motors 


By Samuel Noodleman 


Manager 
Standard Electric Div. 
Standard Dayton Corporation 
Dayton, O. 


S MACHINES increase in 

complexity and the require- 
ments for machine production are 
increased, it becomes just as neces- 
sary to stop these machines accur- 
ately as to start and carry loads. 
The problem of stopping electric 
motors is important to the machine 
designer and many methods have 
been developed to meet this re- 
quirement. There are certain meth- 


._ ods of braking which are associ- 


ated only with ac squirrel-cage 
motors. These methods involve the 
use of a magnetic field only for 
obtaining the braking action of the 
motor. 

A new development in this field 
is an ac electrodynamic brake mo- 
tor. In this design the motor is 
a conventional squirrel-cage motor 
with a standard type stator wind 
ing and a special winding whic! 
provides braking whenever it is 
energized directly from an ac lin: 


Braking Torques: A comparison 
of braking torques resulting fromm 
plugging, de braking, and the ne\ 
ac braking principal applied to 
typical 5 hp squirrel-cage motor i 
shown in Fig. 1. 

Plugging is accomplished by re 
versing one phase of a polyphase 
motor which causes the field to re 
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Struthers 

Wells ian wii 
does 

the whole job ‘ 

on 

simple or 

complex 


HOIST FRAME 


PIPE WELDMENT . 


DRIVE ASSEMBLY 














UNSURPASSED FACILITIES FOR 
© DESIGN * MANUFACTURING 
this Brochure | © STRESS RELIEVING * MACHINING 
gives the facts, @ FINAL ASSEMBLY 


Technical data 


tome Marae _ Using the facilities of three modern plants, Struthers 
a hago ne Wells js able to combine plate, rolled sections, forgings, 
included in 16 | small castings, machined parts and other elements— 
pages. May we § +~—' Without depending on outside fabricators. Long expe- 

4 send a copy? ___ rienced in all phases of weldment design and produc- 
tion, Struthers Wells handles the entire job—with 


undivided responsibility for complete satisfaction. 


truthers 
Wells STRUTHERS WELLS CORPORATION 


TITUSVILLE, PA. 
Plants at Titusville, Pa. and Warren, Pa. 


MACHINE DESIGN—February. 1954 





Standard 
Pumps 
for Custom 


Applications 


IMPELLER TYPES 


from 0 to 174 gpm 
850 to 3450 rpm 


Types available: 
Seal and Seal-less 
Integral Motor Mounted 
Belt and Motor Base 
External or Submerged 
JIC Standard 


Self-Priming Auxiliary Units 





Ase 


Company 


PioneeR PUMP 


Division 
2750 Guardian Bldg. 


FACTORY Paris, Kentucky) 


Detroit HARVESTER 


Detroit 26, Mich. 
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volve in the opposite direction from | 
Thus, the rotor is rapid- | 


the rotor. 
ly slowed down and stopped, pro- 


vided that power is removed from | 


the winding when rotor speed is 
zero. 


De braking in a squirrel-cage | 
| motor is produced by applying dc | 
| power to one or more sets of mo- | 


while the rotor is 
method provides 


tor terminals 
turning. This 


a smooth braking stop without re- | [ 


verse rotation. All three methods 


of braking utilize a magnetic field | 


to provide stopping without wear 
and without positive locking at 
zero speed. These methods thus 
differ inherently from the oper- 
ation of mechanical brakes. 

In comparing the characteristics 


of these three methods of stopping | 


ac squirrel-cage motors, assume 
that it 
inertia 


(Wr?) load 


rotor inertia of a typical 5 hp 


motor. The plug stop would occur | 
in 0.7-second, the dc brake stop | 
would occur in 1.3 seconds, and | 


the new ac stop would require 1.0 


| second. 


It is interesting to note that | 
even though the ac braking has a | 
| higher average torque than the | 
| other two methods it does not pro- | 


| vide the quickest stopping time. 


| However, for a plugging stop, the | 
| rotor would revolve 10 revolutions; | 
| during the dc braking, the rotor | 
and | 


would make 26 revolutions; 


| for ac braking action the rotor 


| would revolve 8 times. 


| acteristic of the ac braking prin- 


BOO 
1600 


Speed (rpm) 


20 10 
Braking Torque (ft-!b) 


Fig. 1—Braking torque comparisons 
of plugging (a), dc braking (b), 
and ac braking (c) applied to 5 


hp, 1800 r pm 3-phase, squirrel-cage | 


motors. p eet braking currents 
required were 81, 28, and 27 amp | 
for a, b, and c, respectively 


is desired to brake an | 
of 3lb-ft? | 
which is approximately twice the | , 


It is char- | 


a 


Standard 
Pumps 
for Custom 
Applications 


ab 
pum capacity CHAR as ol 
oon - 
moron MOUNTEO aoe ae - 
age eR 


POSITIVE DISPLACEMENT 
TYPES 
from ' to 60 gpm 
200 to 500 rpm 


Types available: 


Reversing 
Non-Reversing 


vith or without 
Relief Valve 


Built v 
PWbhiesert-tele 
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THIS MAY BE THE PROFITABLE IDEA 





PRODUCED BY THE MAKERS OF ELECTRUNITE — THE ORIGINAL ELECTRIC WELDED BOILER TUBE 
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YOU’VE BEEN LOOKING FOR 


Here’s a tough fabricating job that requires high ductility 
from the metal involved. That’s one of the big reasons why 
Republic ELECTRUNITE Stainless Steel Tubing was used. 






The tubing on that coffee bow] is 34” O.D. x 22 gage Stain- 
less Steel. First, the tubing is expanded and the bead is up- 
set. Then the expanded end is annealed before rolling into 
the coffee bowl. It all adds up to some drastic fabricating. 
And a good product for Bloomfield Industries of Chicago. 










What about your product? Do you have a problem Stain- 

less Steel Tubing might solve? Have you looked into the 
possibility of using Republic ENDuRO Stainless Steel Pipe 
or Tubing? If you haven’t, a call to your nearest Republic 
office can start you on the way making your product better 
or even cheaper to produce. Or both. Write to: 














STEEL AND TUBES DIVISION 
REPUBLIC STEEL CORPORATION 
ZI7ZEAST 131st STREET e CLEVELAND 8, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 
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i human skin, which takes on a tan from the sun’s rays, Kentanium 
protects itself from destruction by forming a thin oxide surface coating when 
exposed to extreme heat. This characteristic—combined with Kentanium’s 
great strength, high hardness (up to 93RA), and thermal shock resistance— 
greatly extends the possibilities of high temperature design. 


Whats VourlAO Cesign Prabhem ? 


If you need a material for long life under high temperatures, investigate 
Kentanium. An exclusive development by Kennametal—it is a titanium 
carbide base composition. It weighs only % as much as steel. 

Successful applications of Kentanium include valves, valve seats, reduction 
crucibles, anvils for spot welding, hot extrusion die inserts, bushings, flame 
tubes, balls for hot hardness testing, scarfing tip wear rings, hot flash trim- 


Kentanium is available in standard extruded shapes, simple molded forms, 
and intricate designs. Our engineers will be glad to work with you in deter- 
mining how Kentanium can best be applied to your high temperature problems. 
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ciple to require a longer braking 
time as compared with the plug- 
ging stop for comparable average 
braking torques. However, the 
number of revolutions which the 
rotor makes during ac braking is 
less. Another desirable character- 
istic of the ac electrodynamic prin- 
ciple is the rolling type of stop 
provided as zero speed is approach- 
ed. 


Electrical Design: The general 
physical construction of this new 
ac electrodynamic motor consists 
of a two-phase, multipolar winding 
superimposed upon a standard mo- 
tor winding. This two-phase wind- 
ing is designed to be noninductive- 
ly coupled with the main motor 
winding and, consequently, when 
the motor winding is operating, no 
losses are incurred from the two- 
phase winding. One phase of this 
brake winding is shorted while the 
other phase is connected to the ac 
line during the braking process. 
Dynamic braking action occurs 
when the rotor is rotating above 
the synchronous speed of the multi- 
polar brake winding because ener- 
gizing this winding provides the 
exciting current necessary to make 
the rotor feed power back into the 
line. Thus, rotational energy driv- 
ing the rotor is converted into rap- 
id braking torque. As the rotor 
approches the synchronous speed 
of the brake winding, energy is 
fed from the rotor into the short- 
circuited phase which is 90 de- 
grees away from the exciting phase. 
The rotor transfers its energy from 
induction generator action, which 
feeds power back into the line, to 
that of feeding power into the 
short-circuited phase while con- 
tinuing the braking action down to 
zero speed. Since this transfer of 
energy occurs automatically as the 
rotor slows down, the braking ac- 
tion is produced smoothly and con- 
tinuously from full motor s| 
down to zero. 

The short-circuited phase of the 
brake winding is wound with a ‘ew 
turns of heavy wire which 
vides a rugged winding. The exer- 
gizing phase of the brake win«ing 
is wound to meet line voltage re- 
quirements. 

While the braking winding is 
generally designed for the required 
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Need small bearings that can carry heavy loads? 






here’s how manufacturers of materials handling equipment 


get them with NEEDLE BEARINGS 










Leading manufacturers of lift trucks, indus- 
trial trolleys and conveyors, cranes, hoists and 
other types of materials handling equipment 
specify Torrington Needle Bearings because 
of their high capacity and their compactness. | @o90—~ 
They have been performance-proved through 
years of continuous, rugged service on many 
types of equipment, working indoors and out. 
In lift trucks, for example, the high rated 
radial load capacity of Needle Bearings in 
steering knuckles, steering idler arms, trans- 
missions and hydraulic lift cylinder crossheads 
has made possible increased load ratings with- 
out increase in power requirements. And their 
compactness permits the use of maximum 
material in surrounding members for added 
strength. 
Torrington Needle Bearings have become 
“standard equipment” throughout industry 
since their introduction nearly twenty years ago. 
Our Engineering Department will be glad 
to help you determine where the Needle Bear- 
ing can benefit your products. 




































THE TORRINGTON COMPANY 
Torrington, Conn. ° South Bend 21, Ind. 











TORRINGTON /‘/7// BEARINGS 


Needle e Spherical Roller e Tapered Roller e Cylindrical Roller e Ball e Needle Rollers 

















Trade-marks of leading materials handling equipment manufacturers who use Needle Bearings in their products. 
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154 varied applications of 
molybdenum sulfide in the 
shop and in the field are de- 
scribed in a new booklet now 
available. This solid-film lubri- 
cant has demonstrated unique 
anti-friction properties under 
conditions of extreme pressure, 
high velocity, elevated tem- 
perature, or chemical attack. 

The 40-page booklet contains 
the records of solved lubrica- 
tion problems — some might 
solve your own. Fill in the cou- 
pon below, attach it to your 
letterhead and send it off today. 


Moly-sultide 


A LITTLE DOES A LOT 


The lubricant 
for extreme conditions 


Climax Molybdenum Company 


500 Fifth Avenue 
New York City 36-N-Y 


Please send me your Free Booklet 
on Moly-sultide 


ae x a i + oe 
Colmes... a... ae. . 
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braking performance, its braking 
torque can be readily reduced. Since 
the braking torque varies as the 
square of the voltage, resistance 
inserted in the braking winding 
line will provide braking as soft 
as desired. 


Applications: The new ac brak- 
ing motors can be used on drill 
presses or milling machines where 
it. is often desirable to obtain a 
quick stop in order to permit tool 
changes or to prevent damage of 
work. These machines generally 
have a high ratio of inertia to fric- 
tion and consequently high brak- 
ing torques are required to provide 
the desired stopping. The rolling 
action of the new design is em- 
ployed to advantage in many in- 
stances to provide easy transfer of 
gears. 

The new motor design has been 
also successfully applied for the 
head-stock drive on universal grind- 
ers. This application requires not 
only the quick braking of the mill- 
ing machine, but also must provide 
sufficient braking capacity so that 
inching and jogging operations can 
readily be made without causing 
overheating. Other successful ap- 
plications include drilling and tap- 
ping machines, automatic winding 
machines, and automatic table po- 
sitioning on jig borers. 

From a paper entitled “The AC 
Dynamic Brake Motor” presented 
at the Sixth Annual AIEE Con- 
ference on Machine Tools in Cleve- 
land, O., October, 1953. 


Pertinent Facts 
about Titanium 


By Julius J. Harwood 


Head, Metallurgy Branch 

Material Sciences Div. 

Office of Naval Research 
Washington, D. C. 


O NE of the most widely publi- 

cized metallurgical develop- 
ments of the past decade has been 
the introduction of ductile titani- 
um. The “wonder metal,” the “Ti- 
tan of metals,” and other equally 
glamorous terms applied to titani- 
um are evidence of the excite- 
ment it has stirred. Although 
continued study has sobered early 


The Swing is to 


Durakool 
Factory Set 
Timer Relays 


Practically non-breakable« 
Durakool Factory Set Timer 
Relays have more than proved 
themselves on the roughest and 
toughest jobs that could be 
found. Year by year, their use 
increases in sensational fashion. 
Controlled time 
-I5 to 20.0 seconds in either 


' 
normally open or normally 


available from 


closed actions. No waiting. 
Your production schedule is 


nef. 


No false contacts 
No chatter 
Quiet in operation 
Low in cost 
See telephone directory for local 


distributor or write 


DURAKOOL, INC., Elkhart, Ind. 
50 St. Clair Ave., W. Toronto 


Durakool 


ALL-STEEL MERCURY 


7omect- 
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specify with 


confidence... 


HYDRAULIC PUMPS 
FLUID MOTORS 





Design engineers have confidence when they 
specify dependable Eastern Hydraulic Pumps and 
Fluid Motors. Exclusive Eastern features create an 
economical, reliable, and compact unit for the heart 
of your hydraulic mechanism. 


Lightweight construction of aluminum alloy 
housing, nitralloy gears and shaft, and close toler- 
ances assure longer service, higher volumetric 
efficiency, and more dependable operation. Various 
types of mountings are available for space saving 
installation. 


In many cases by specifying an Eastern unit you 
realize dollar savings as well as great savings in size. 
They cut operating costs by keeping space require- 
ments and weight to a minimum. 





100 Series — Heavy duty gear 700 Series — High pressure gear 2700 Series — Gear type fluid 
pump. Delivery from .1 to 5 gpm pump. Delivery from .6 to 9.6 gpm motor. Torque output — 0 to 15 
and working pressures up to 1,500 and pressures up to 1,500 psi. ft. pounds. 


Send for Eastern Hydraulic Catalog G-800. Con- 
tains valuable engineering diagrams and information. 


VIIUIT INDUSTRIES, INC. 
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296 ELM ST., NEW HAVEN, CONN. 
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| O-M CYLINDERS 
| QUICKLY AND EASILY 
| MODIFIED TO FIT 


SPECIAL 
BAZAR ANUS 


9° 


| Bo 
Length of stroke easily and quickly 
adjusted from outside with micrometer 
accuracy without dismantling cylinder 


You don’t pay for special patterns . , . and you 
don’t have to use a cylinder that’s not quite 
“right” for the job when you choose the 
O-M Cylinder. Since nearly all parts are 
standardized in O-M Cylinders (plus one or 
two semi-standard parts), the additional 
cost is extremely small when you need a 
duplex, triplex, adjustable-stroke, tandem— 
or any other “special’’ type cylinder for 
applications not suited to standard units, 


P, 
3, te 
< 


et 


nd 


fit where others won't! 


O-M Cylinders require 14 less installation space than conven- 
tional cylinders of the same bore because 0-M's SPECIAL 
INTERLOCKING MECHANISM does away with project- 


ing tie rods and end caps. Also provides better balance, reduces | 
distortion . .. giving O-M the lowest coefficient of friction of any | 


cylinder. End plugs tapped for universal mounting. Any one or 
combination of mounting brackets may be used to install with- 
out disassembling or changing cylinder. Easily removed, in- 
spected, repaired. ALL-STEEL with bearing bronze—no 
castings. 


Available in a full range of sizes (114 to 8”bores) with stand- 
ard, 2 to 1 or oversize rods. Completely interchangeable parts. 


14 day delivery on most sizes 


——"¢, 
Write today for FREE catalog and com- 
plete set of 14- and 4-scale templates 
showing all cylinders and mounting 


brackets. 


we 
MAIL COUPON NOW! 


MILLER 
| ORTMAN macuine co. 
| 1210 150th Street + Hammond, Indiana 
| () Please send latest O-M catalog. 
| [_] Please send complete set of templates. 
! 
| 
| 
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overenthusiastic claims for the 
‘metal, there is no doubt that the 
future position of titanium in the 
metal industry is firmly estab- 
lished. 


Strength-Weight Ratio: What 
are the eharacteristics of this met- 
al that have inspired the wide- 
spread interest in its engineering 
development and_ exploitation? 
One of the most significant is the 
high strength-weight ratio of ti- 
tanium and its alloys. Even in the 
unalloyed state it compares favor- 
ably with most well-known struc- 
tural metals and alloys. But inten- 
sive development has produced al- 
loys with strengths twice that of 
unalloyed annealed titanium, and 
continued study may result in use- 
ful alloys 
strengths up to 200,00 psi. These 
alloys exhibit strength-weight ra- 
tios significantly higher than that 
of high-strength aluminum alloys 
and closely approaching or equal 
to the values for high-strength 
quenched and tempered alloy 
steels. Comparing equal volumes 
of material, commercially pure ti- 
tanium has twice the strength of 
pure iron and six times that of 
pure aluminum. 


Fatigue Behavior: Another im- 
portant characteristic of the met- 
al and its alloys is fatigue be- 
havior. It has now been estab- 
lished that titanium exhibits one 
of the highest -fatigue strength 
to tensile strength ratios of all 
known structural metals. As com- 
pared to ratios for steel of 0.45 
to 0.55, flexural fatigue tests of 
unnotched titanium bars show ra- 
tios as high as 0.8 at room tem- 
perature. In addition, the fatigue 
properties of titanium alloys are 
considerably superior to high- 
strength aluminum and magnesi- 
um alloys and to many commer- 
cial alloy steels. The notch-fatigue 
performance of titanium also 
shows up favorably. Even at tem- 
peratures as high as 1000F, ti- 
tanium alloys exhibit fatigue 
strengths equal to at least one- 
half of their tensile strengths. 


Toughness: Like steels, titani- 
um and titanium alloys exhibit 


who said F 





with much greater | 
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the earth is round? 


By comparison with Universal 
Precisioneered Balls, the earth 
is as out-of-round 
as a grapefruit! 


| Quality-control throughout 

| holds Universal Precisioneered 

Balls to tolerances of 
ten-millionths of an inch. 


Where high speeds, 
noiseless operation, 
and minimal torsional 
resistance are musts, 
specify Universal 
Precisioneered Balls of 
chrome or stainless steels. 


Universal Balls are also made 
in all standard grades in 
chrome, stainless, bronze, 
solar, aluminum, 
and special materials ... 
all 100% inspected, 
all individually gauged. 


For special instrument 
applications, we produce 
balls guaranteed accurate 
within .000005”’. 


e | Universal 


®@0 | Ball co. | 


ec WILLOW GROVE 


MONTGOMERY CO., PA. 
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== When you have to throw the book 
out the wmdow... 


— Gardner-Denver can help you design the 
special adaption you need for compressing 
air, pumping liquids, or powering equipment 
with compressed air motors. 


For many years, Gardner-Denver engineers 
have worked with original equipment manu- 
facturers, the armed forces, and government 
departments in designing special adaptions 
of standard Gardner-Denver products for 
special uses. Our expert knowledge and ex- 
perience are at your service. Write us today 
for further information. Gardner-Denver Com- 


pany, Quincy, Illinois. 


SINCE 1859 


akon -DENVER 


CLAY SPADERS 


AQ 
' 7 <= ra) ee 
. } =("\+ 
, i 2 ) DIGGERS s 
uTiuty : ud ‘ 
DRILLS t A S PENERS 
SUMP pumps * DRILL STEEL SHAR 
PORTABLE COMPRESSORS JACK HAMMERS PAVING BREAKERS 


THE QUALITY LEADER IN COMPRESSORS, PUMPS AND ROCK DRILLS 
FOR CONSTRUCTION, MINING, PETROLEUM AND GENERAL INDUSTRY 


Gardner-Denver Company, Quincy, Illinois 
In Canada: Gardner-Denver Company (Canada), Ltd. 
14 Curity Avenue, Toronto 13, Ontario 
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a transition from ductile to britilé 
behavior at low temperatures, but 
the change-over temperature for 
titanium is considerably higher 
than for most steels. However, 
unlike steels, within the so-called 
brittle fracture range, even at 
temperatures as low as 100 F, ti- 
tanium alloys exhibit an appreci- 
able impact resistance or tough- 
ness characteristic. Alloys which 
exhibit remarkable impact proper- 
ties, even at subzero temperatures, 
have led to serious consideration 
for ballistic and armor plate ap- 
plications. In general it can be 


TO TRANSMIT POWER AROUND A TURN stated that titanium exhibits use- 
ful engineering toughness charac- 


The designer of the machine you see below was faced with | teristics from —100 to 600F and 
the problem of transmitting power around a 90° turn. He | higher. 

might have done it with bevel gears, shafts and bearings — | 
with systems of universal joints — or possibly with belts and 
pulleys. Any one of these methods, however, would require 
a number of extra parts, additional machining and assembly 
operations and rigid, accurate mounting. That’s why he chose — 


THE LOW-COST SOLUTION—an s.s.wuire 


s” 
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THE PROBLEM 


Corrosion Resistance: From a 
naval point of view, one of the 
most remarkable assets of titani- 
um and its alloys is the complete 
inertness to marine environments. 
After much testing, it has been 
concluded the marine corrosion re- 
sistance of titanium is unsur- 
passed by any of the common 
structural materials and is 
equalled only by the precious met- 
als and Hastelloy C. Titanium is 
highly resistant to quiescent sea 
water as well as to water moving 
up to 27 feet per second. Rotat- 
ing spindle tests in sea water at 
speeds of 1,140 rpm (peripheral! 
speeds of 26 feet per second) for 
more than 60 days indicated neg- 
ligible corrosion attack. Although 


POWER DRIVE FLEXIBLE SHAFT 


which meant fewer parts, eliminated the need for accurate 
alignment, simplified assembly operations, and resulted in 
. substantial savings in manufacturing and assembly costs. Let 
S.S.White engineers show you how flexible shafts can cut costs 


titanium fouls in sea water, no 
pitting has been observed; othe: 
strenuous corrosion tests prc 
duced the same results. In cavi- 


tation-erosion tests, titanium was* 
almost equal to the best of a s 
ries of alloys which were co! 
sidered good marine propeller m: 
terials. 

Titanium has excellent resist- 
ance to nitric acid of all concer 
trations, including fuming nitri 
acid at all temperatures up t: 
the boiling point. It is resistan 
to dilute solutions of sulfuric an: 
hydrochloric acids up to 100F 
and with iron or copper salts a: 
inhibitors, it can be used in mor: 
concentrated solutions of sulfuric 
acid and hydrochloric acid up tc 


on your own power drive applications. Their help will save 
you time and effort and entails no obligation. 


The Design Engineer's Flexible Shaft Bible 


This 256-page flexible shaft handbook has 
complete details on flexible shaft selection 
and application. Copy sent free if you re- 
quest it on your business letterhead. 


en 


(Ff) , 
ne iz mousterat DIVISION 
DENTAL MFG. CO. Dept. 4, 10 East 40th St. 
y— NEW YORK 16, N. Y. 


Western District Office * Times Building, Long Beach, California 
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the boiling point. Titanium is ex- 
ceptionally resistant to aqua regia, 
ferric and copper chlorides, and 
strong bleaching agents contain- 
ing hypochlorites. It has also ex- 
hibited outstanding resistance to 
contact and crevice corrosion and 
intergranular corrosion. Only red 
fuming nitric acid has been found 
to produce stress-corrosion crack- 
ing in titanium. These and many 
other chemical and corrosion char- 
acteristics indicate that the metal 
will be useful in numerous ap- 
plications now requiring highly al- 
loyed and expensive materials or 
frequent maintenance. 


Temperature Properties: The 
high-temperature properties of ti- 
tanium are intermediate between 
those of aluminum and steel, and 
the strength-weight ratio offers 
opportunities for appreciable 
weight savings. Consequently it 
may be possible to substitute ti- 
tanium alloys for aluminum al- 
loys, steels, and stainless steels 
in appropriate applications where 
weight saving and temperature re- 
sistance are of major importance. 
So far, investigation of titanium 
alloys indicates that 800 F is the 
upper temperature limit at which 
useful engineering properties still 
exist. However, alloys now in the 
development stage may raise this 
limit to 1000 F. Some of the tem- 
perature limiting features are poor 
oxidation resistance above 1200 F 
and the embrittling effects of oxv- 
gen and nitrogen at these te 
peratures. 


Availability: Just as important 
as these outstanding characteris- 
tics is the question of availability 
and production of titanium. AI- 
though difficulties are encoun- 
tered when it comes to extract- 
ing the metal from its ores, in 
actual quantity titanium is the 
ninth most abundant element and 
comprises about 0.65-per cent of 
the earth’s crust. 


Machinability: In machining 
characteristics, titanium closely 
resembles the stainless steels. In 
the early stages of development, 
much difficulty was experienced in 
machining. However, by using 
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THE PROBLEM 


TO CONTROL A DUAL HYDRAULIC POWER SYSTEM 


An equipment manufacturer using the hydraulic system pic- 
tured below had to provide a means of controlling the system 
from a centralized point. The original design, which called for 
a network of 17 universal rods with their bearings and 18 bevel- 
geared elbows, was’both costly and troublesome and failed to 
provide the sensitivity required by the application. As a result, 


the manufacturer chose — 


THE LOW-COST SOLUTION—an s.s.wuute 
REMOTE CONTROL FLEXIBLE SHAFT 
In fact, only 4 standard 
S.S.White flexible shafts 
were needed to replace the 
35 parts that were formerly 
used. The flexible shaft 
system cost 90% less, re- 





duced assembly time and 
labor, eliminated align- 
ment problems and pro- 
vided 100% improved per- 
formance. It’s savings like 
these that make it well worth your while to investigate the 
economies of using S.S.White flexible shafts on your own 


remote control applications. 














Up-to-date Flexible Shaft Information 
This 256-page flexible shaft handbook will be 
sent free if you request it on your business 
letterbead. It contains full facts and data on 
flexible shaft selection and application. 


‘Nhe? | 
‘ INDUSTRIAL DIVISION 








DENTAL MFG. CO. Dept. 4, 10 East 40th St. 
e- NEW YORK 16, N.Y. 


Western District Office * Times Building, Long Beach, California 






















ANTI-FRICTION BEARINGS 


SPECIAL SIZES AND TYPES 


To meet YOUR space and load requirements. 


RADIAL BALL BEARINGS 
RADIAL ROLLER BEARINGS 
ANGULAR CONTACT BEARINGS 
NEEDLE ROLLER BEARINGS 
THRUST BALL BEARINGS 
THRUST ROLLER BEARINGS 


MORTON BEARING COMPANY recently moved 
to a new and larger building with additional equip- 
ment and personnel. Engineers are experienced in 
assisting customers in bearing design and selection 


to solve individual problems. 


Submit data on your bearing requirements for 
prompt dependable suggestions on engineering, de- 
livery, and prices. A Thrust Bearing Catalog will 


be sent on request. 


MORTON BEARING CO. 


815 Wild? St. Ann Arbor, Michigan 





ELeEgTRAN 


* Transformers 

* Saturable 
Reactors 

* Electronic 
Devices 


Dependable 
Components 


Dependable delivery 
schedules 


Designers and Custom Builders—small 
and medium quantities—from milli- 


watts to 50 KVA, single or polyphase. 


May We Bid On Your Requirements? 


ELECTRAN NWFG. Co. 


1901 CLYBOURN AVENUE ° 


CHICAGO 


14, 


ILLINOTS 
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methods especially adapted for ti- 
tanium, and by the development 
of suitable lubricants, many of 
the problems are being overcome. 
Because of the high rate of wheel 
wear, titanium and its alloys are 
difficult to grind. Galling and seiz- 
ing have been particularly bother- 
some problems. The ease with 
which titanium sticks to metal 
surfaces is also causing concern 
for some proposed applications. 
Intensive research is now under 
way for the development of lubri- 
cants and surface treatments to 
eliminate some of these difficul- 
ties. 


Weldability: Pure titanium can 
be successfully welded by resist- 
ance or inert gas-shielded arc 
methods. Obviously, because of its 
reactivity, care must be exercised 
to prevent hydrogen, oxygen, and 
nitrogen from coming in contact 
with hot titanium, or else brittle 
welds will result. However, in the 
case of titanium alloys, ductile 
weldments are the _ exception 
rather than the rule. The prob- 
lem of welding titanium alloys is 
intimately associated with the 
state of understanding of heat 
treatment of these alloys. Much 
research is going on to learn how 
to heat treat alloys so as to avoid 
embrittlement. 


Castability: It would be highly 
desirable if casting techniques, 
similar to those used with other 
engineering metals, could be ap- 
plied to titanium. The areas of po- 
tential application would increase 
manifold if shapes of titanium 
could be cast directly, not to men- 
tion the reduction in price if cost- 
ly machining and fabricating proc- 
esses could be eliminated. As is 
the case with melting titanium 
ingots, contamination is a terrific 
problem. Molten titanium reacts 
with all known crucible and moid 
materials, and vacuum or inert at- 
mospheres must be used. 

The most promising method 
which has been developed to ci! 
cumvent these problems is th 
“skull-melting” process in whic! 
titanium actually is melted with 
in itself. Water-cooled copper 0! 
nonmetallic (graphite or ceramic) 
crucibles are lined with a shell o! 
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JALTEN JALTEN 
No. I ae 4 


J&L’s New JALTEN series enables you to select 
low-alloy, high-strength steel in the following com- 
binations of advantages: 


High strength, good formability and fabricating 
—good resistance to low temperature impact. 


High strength, moderate forming—improved 
resistance to atmospheric corrosion. 


High strength—improved resistance to abrasion. 


Remember to specify JALTEN High Tensile Steel for 


© HIGH STRENGTH @ RESISTANCE TO CORROSION 
® GOOD FORMABILITY @ RESISTANCE TO ABRASION 


Sones ¢ Laug. 


STEEL CORPORATION — Pittsburgh 
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Jones & Laughlin Steel Corporation 
Dept. 410, 3 Gateway Center, Pittsburgh 30, Pa. 


Please forward a copy of your booklet, Jalten low- 
alloy, high-strength steel. 
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We Do the BIG WELDMENTS 


Faster..... Better 
1,000 TON PRESS BRAKE 


New, 30 ton crane . . . 8 ton capacity 
positioners . . . 24 foot welding ma- 
chines . . . 300 ton straighteners .. . 
And all the other equipment that goes 
to make Republic Structural the most 
modern, most efficient fabricating 


plant you can use . . . Call us for the 


BIG ones. 





\ ieee anes » 
b \ of ii seer “Tee rae ma 
‘ 7 _=* 





Republic Structural Iron Works = * 


-_ 
/ 


~~ 











$ 
t 





















Design Abstracts 





sxull of solid titanium. This skull 
holds the molten pool and reduces 
pick-up of embrittling impurities. 
Arc-melting techniques are em- 
ployed with skull melting and the 
molten pool within the skull is 
then poured into a mold. The 
pouring operation is often done 
within the are furnace so that 
the entire melting and casting pro- 
cedure is carried out under vac- 
uum or inert atmospheres. Be- 
cause of the rapid heat transfer 
of the water-cooled copper con- 
tainer, only a limited amount of 
metal is molten at any time and 
only small castings can be made. 


Titanium Castings 


Castings ranging from 10 to 
100 pounds have been produced by 
skull-melting techniques with in- 
teresting properties. Mechanical 
properties have compared favor- 
ably with wrought alloys of simi- 
lar compositions. Carbon pick-up 
has been held down to nondetri- 
mental amounts. Skull-melting 
techniques are being applied also 
to the production of ingots, and 
it appears that the method will 
be developed into a useful com- 
mercial process. 


Powder Metallurgy: Despite the 
minor attention being given to 
the processing of titanium by 
powder metallurgy, methods have 
been developed by at least one 
industrial concern for pressing ti- 
tanium cc:npacts to theoretical 
density. Recent tests have indicat- 
ed that such compacts exhibited 
properties equivalent to those of 
arc-melted material. This pressing 
operation is now being expanded 
for the production of titanium in- 
gots, and sizeable ingots have al- 
ready been produced on an experi- 
mental scale. 

It seems reasonable to expect 
that applications exist for titani- 
im alloys for which appropriate 
use of powder metallurgy proc- 
esses may solve fabricating prob- 
‘ems. By resorting to direct press- 
ing methods and thereby omitting 
the cast ingot and subsequent 
processing stages, it seems con- 
ceivable that the present high cost 
of some titanium products could 
(Continued on Page 330) 
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Leading The Field In 
FLOW REGULATION 


Where a constant flow of fluid is automati- 
cally required regardless of pressure or back 
pressure variations you will find the answer in 
a Waterman Flow Regulator. Small and compact 
in design, taking up little more space than the 
fluid carrying line itself. Waterman Flow Regu- 
lators give years of depend- 
able trouble-free service. 


Here is an example of Flow Regulators used as standard equipment by Automatic 
Transportation Co. in their’ Skylift trucks. More and more manufacturers incorporating 
hydraulic equipment in the products they manufacture are finding that Waterman Flow 
Regulators simplify circuits, reduce weight, space, and cost while providing automatic 


flew regulation. Available in a range of sizes and a variety of models 


to take care of your requirements. 


Write for our 
illustrated 
brochure F 








ENGINEERING COMPANY 


725 CUSTER AVENUE EVANSTON, ILLINOIS 














SLOW FAST, 6 
UNCERTAIN POSITIVE Ei EOS 
PRIMING 7 PRIMING 


MANY 
CONVENTIONAL 
PUMPS 


il 




















It’s the fast start and smooth, even flow that gets your pumping job 
done quicker and at less cost. 


No slow, uncertain priming with Viking positive suction pumps. They 
prime themselves and go to work at once. 


They also save on wear of valves and meters. No sudden jar and spas- 
modic delivery. 














Investigate the smooth, even flow 
of Vikings today. To start, ask for 
bulletin 54SH. 


PUMP COMPANY 


CEDAR FALLS, IOWA 






































Seven ways you Save 


WITH REYNOLDS FABRICATING FACILITIES 






















These photographs are representative of the 
tremendous Reynolds fabricating facilities .. . 
facilities that make possible seven basic 
economies to every manufacturer who uses 
Reynolds Aluminum Fabricating Service. 

Not shown in these photographs, are two 
equally important advantages that Reynolds 
offers manufacturers. One, quality and produc- 
tion control from mine to finished product. Two, 
experienced design and engineering service. 
You'll see proof of the latter advantages— 


along with proof of the seven basic economies 
pointed out in the photo captions—in each alu- 
minum blank, roll formed shape, completed 
part or final assembly you get from Reynolds. 

For your present needs or for development 
work on future models, contact your nearest 
Reynolds office listed under “Aluminum” in 
your classified telephone directory or write for 
your copy of the new “Complete Facilities” 
catalog to Reynolds Aluminum Fabricating 
Service, 2061 South Ninth St., Louisville 1, Ky. 



















Reynolds REDUCES YOUR RAW 
MATERIAL INVENTORY 


You get pounds of parts instead 


Reynolds RELEASES YOUR 
VALUABLE FLOOR SPACE 


Pictured above are just a few of 


Reynolds ADDS TO YOUR CAPACITY 
WITHOUT INCREASING COSTS 


Here, in the photograph above, alu- 





















































of pounds of metal when you use 
Reynolds Aluminum Fabricating 
Service. Like the automobile manu- 
facturer who will receive the extruded 
aluminum window frames above, 
you can save, too, by cutting out 
that costly part of your metal inven- 
tory that does not go into finished 
parts. Over 30 Reynolds plants in 18 
states are at your service! 


6,000 different parts for a single plane 
in production at Reynolds plants at 
one time during World War II. Imag- 
ine the floor space required for this 
production. Imagine the floor space 
you can save in your plant—space you 
can put to profitable use—when you 
call on Reynolds Aluminum Fabri- 
cating Service to turn out aluminum 
parts for your products. 


minum TV antenna is being formed 
on one of the seventeen Reynolds roll 
forming machines. The great variety 
of Reynolds specialized equipment 
enables you to obtain the economy of 
the machines best suited to your pur- 
pose, without making the tremendous 
capital investment in equipment and 
added plant capacity which would 
otherwise be required. 


REYNOLDS ALUMINUM 


BLANKING «+ EMBOSSING + STAMPING ¢ DRAWING ¢ RIVETING - ROLL 
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Reynolds CUTS YOUR SCRAP LOSS 
AND SCRAP HANDLING COSTS 


The aluminum blanks on the conveyor 
at left are ready to go to a washing 
machine manufacturer. The scrap be- 
side the press is remelted immediately 
right at the Reynolds plant. Thus 
Reynolds Aluminum Fabricating 
Service saves you—the manufacturer 
—an average of 30% scrap loss and 
also eliminates scrap handling ex- 
pense on your part in sorting, storing 
and shipping. 


Reynolds ELIMINATES YOUR 
REJECT COSTS 


Reynolds RELEASES YOUR 
WORKING CAPITAL 


Reynolds CUTS YOUR MATERIAL 
HANDLING COSTS 


The aluminum pallets above will re- 
duce material handling costs in many 
ants ... and the manufacturer of 
these pallets is also reducing his 
material handling costs by getting 
counds of parts, not pounds of metal, 
from Reynolds Aluminum Fabricat- 
ing Service. Reynolds also takes the 
problems of scheduling, material sup- 
ply, labor and machine availability 
off his—and your—hands! 


When you use Reynolds Aluminum 
Fabricating Service you receive 100% 
of your aluminum in finished parts. 
And, as these parts are generally as- 
sembled into finished products before 
invoices come due, no investment is 
tied up in raw metal. These quality 
parts, like the shells of the aluminum 
cookers being buffed above, are avail- 
able in a wide choice of finishes in- 
cluding color-anodized. 


Reynolds Aluminum Fabricating 
Service does away with your machine 
and labor production losses and in- 
spection expense in rejects, because 
you pay only for finished, inspected 
parts. The conveyor line above, where 
refrigerator door trays are carefully 
inspected before packing and ship- 
ping, is just one of the many exam- 
ples of Reynolds quality control from 
mine to finished product. 


See “Mister Peepers” Sundays on NBC-TV. Consult local listing for time and station. 


FABRICATING SERVICE @& 


SHAPING « TUBE BENDING + WELDING ¢ BRAZING e FINISHING 
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os “Wonder drugs” 


for on contacts 


New metal powder combinations are the ‘“‘wonder drugs” for 
treating electrical contact ills. 
Molded silver-graphite quickly cures chronic cases of prema- 
ture contact failure. 
Silver-tungsten, silver-iron oxide, copper-graphite, silver-lead 
oxide and various others work wonders in other instances. 
But “wonder drugs” themselves are only part of the story! 
Very often, improvement depends as much on the way these 
contact materials are produced as on the materials themselves. Con- 
tacts of identical metallic composition may be given widely different 
properties. Stackpole “know how” in achieving desirable properties 
accurately is, we believe, equally noteworthy to the Stackpole pio- 
neering of various contact “wonder drugs” or the Stackpole 
facilities for producing them all. 


STACKPOLE CARBON COMPANY, St. Marys, Pa. 


Helpful Contact Data 
Stackpole Bulletin 12 contains a wealth of helpful data on modern 


contact materials and their uses. 


SHAPES 


AND SIZES IN SILVER-GRAPHITE ¢ SILVER-LEAD OXIDE 


SILVER-IRON OXIDE «+ SILVER-NICKEL * SILVER-MOLYBDENUM 


SILVER-TUNGSTEN * COPPER-GRAPHITE * COPPER-TUNGSTEN 


COPPER MOLYBDENUM and various other materials. 
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(Continued from Page 327) 
be reduced substantially. 


Military Applications: In spite 
of difficulties encountered in proc- 
essing titanium, the end product 
makes the effort definitely worth- 
while. Titanium is a “natural” for 
many military uses. In faet, it is 
anticipated that for the next sev- 
eral years practically all the ti- 
tanium production will be used in 
military applications—for proto- 
type evaluation and for production 
items. Such requirements for 1954 
have been announced as 25,000 
tons. Because of the high 
strength-weight ratio and mechan- 
ical properties at temperatures as 
high as 800 F, primary large-scale 
use of titanium and its alloys will 
probably be found in the aircraft 
industry. In many cases, the 
weight saving and high tempera- 
ture properties of the alloys off- 
set the present high cost. 

Titanium has proven an excel- 
lent material for aircraft engine 
firewalls, shrouds, baffles, dia- 
phragms, ductwork, brackets, and 
fittings adjacent to the engine 
and exhaust system. In the stand- 
ard firewall test, both titanium 
and stainless steels satisfactorily 
withstand a 6-inch-diameter flame 
impingement for at least 15 min- 
utes, with the temperature ap- 
proaching 2000 F at the impinge- 
ment point. Headway is also be- 
ing made in applying the alloys 
as structural airframe compo- 
nents; such as, airframe skins, 
wing edges, ducting, aft sections, 
shrouds, door and panel assem- 
blies, and many other places. The 
new Douglas DC-7 uses some 600) 
pounds of titanium, the major us* 
being for engine nacelle coverings. 

Aerodynamic heating and high 
surface temperatures which occu: 
with missiles and supersonic 
planes almost necessitate the us 
of titanium alloys. The skin ten 
perature of a jet plane flying « 
1400 miles an hour may rise : 
high as 450F; at higher speec 
surface temperatures of missili 
can rise to 900 F. Since aluminur 
and magnesium alloys lose the: 
structural efficiency above 300 } 
plans are under way to use t 
tanium for skins, leading edges © 
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is to Product 
Improvement & Lower Consumer Prices... 


Once again fore- 
casters and economists 
tell us that supply ex- 
ceeds demand and only the 
ae : alert and efficient will sur- 
— RAL vive the “acid test” of the new 
wo Buyers’ Market. 


THE TREND, therefore, is to 
product improvement and low- 


No. 6939 * 
COAL VALVE er consumer prices — and ex- 


—— perienced NICE field men and 
factory engineers can help 
you accomplish these impor- 

tant objectives. 


| @ Quality and Economy is com- 
bined in +6939 as a typical 
example of NICE experience 
and ingenuity as “Specialists in 
Specials.” The outer tire and dust 
shield are of corrosion-resistant 
stainless steel. A felt seal retains 
lubricant and excludes foreign mate- 
rial and a grease fitting is provided for 
re-lubrication. Attachment is by means of the 
threaded stud. 


NICE is tooled to produce more than 2000 

“specials,” and more than 750 sizes and types a | SERIES 1600 AND 
of 25 different catalog standard Series are nor- q ' ee a ona 
mally available from stock. Series 1600 (pre- 

cision) and Series 3000 (unground) are illustrated. 

They are of the same “precision type” construc- 

tion and are available shielded, sealed or open. 


For complete information on the NICE LINE 
+ «+ 6 «6 « « « Write for Catalog No. 150. 


NICE BALL BEARING COMPANY 


NICETOWN PHILADELPHIA: PENNSYLVANIA 
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for better gears... 
















To more efficiently produce the specially 
heat treated custom gears for which we've 
become famous, we have complete heat treating 
facilities adjacent to our modern gear manufac- 
turing plant. Because of the close production and 
quality control made possible by our integrated 
facilities, we can produce the best in special heat 
treated custom gears, and produce them economic- 
ally. Next time you need heat treated gears, 
remember The Cincinnati Gear Company does the 


whole job—and does it right! 
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6 SIZES 
#14-500 MCM 












CAREFULLY CONTROLLED HEAT TREATING 


SPUR 

WORM 
INTERNAL 
SPIRAL BEVEL 
HELICAL 
HERRINGBONE 


*CONIFLEX BEVEL 


SPLINE SHAFT 


*Reg. U. S. Pat. Off. 











THE CINCINNATI GEAR COMPANY 
-"Gears...Good Gears Only” : 
Wooster Pike and Mariemont Ave. e Cincinnati 27, Ohio 


Mechanically 
U/L Teste 


COPPER TUBE AND PRODUCTS, INC. 


5752 MARIEMONT AVE. © CINCINNATI 27, OMIO 








ment in aircraft of a few years 
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wings and fins for supersonic air- 
craft and missiles. 

One of the more important ap- 
plication developments is the use 
of these alloys for gas turbine 
compressor components — disks, 
blades, and stator vanes. A 300- 
pound weight saving, which often 
represents up to 40 per cent of 
the total weight, could be achieved 
by substituting titanium alloys for 
stainless steel in these applica- 
tions. Research is also under way 
on titanium propeller blades and 
landing gear components made of 
titanium alloy forgings. 


Marine Applications: The out- 
standing resistance of titanium to 
sea water and marine environ- 
ments, together with its light 
weight and fatigue resistance, im- 
mediately points to extensive ship- 
board uses. Although present 
prices are a discouraging factor 
here, considerable prototype test- 
ing and evaluation is under way. 
Some of the uses being studied in- 
clude titanium seats and disk 
trims in sait-water valves, tub- 
ing for condenser systems and 
heat exchangers, wet exhaust 
mufflers for submarine diesel en- 
gines, and turbine blades for low- 
temperature steam turbines. Be- 
cause of its high corrosion fatigue 
resistance and freedom from pit- 
ting, titanium has been considered 
for salt-water pump shafts, small 
outboard propeller shafts and 
snorkel tubes, and as hull mate- 
rial for small craft such as PT 
boats. 

From an article entitled “The 
Growing Promise of Titanium” 
which appeared in Research Re- 
views for December, 1953, publica- 
tion of the Office of Naval Ke- 
search. 


Cooling Electric 
Equipment 
By Doyle C. Wells 


Ryan Aeronavfical Co. 
San Diego, Calif. 
Electronics Engineer 


OOLING environment imposed 
on a piece of electrical equip- 
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. BARNES closed 


Fluid circuit 













alone | 
. cnet ee 
| | 
d t 

Fluid circuit and power drive consist of an | AFTER 90° oo: 
actuator; a variable displacement pump for PISTONAT = TRAVEL a 
propelling the actuator at selected speeds; | ‘ 
sealed ducts leading from the actuator to the 
pump and from the pump to the actuator; 
electrical power means for rotating the pump 
, na : SYMMETRICAL ACTION 
in one direction or the other; and synchro OF PUMP PISTONS 





nous means for controlling the electrical 






power means. 


















Result — positive control of actuator 
travel and a predetermined amount of 
trayel of the actuator for each revolution 
of the pump irrespective of resistance 
encountered by the actuator. 
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BRANCH OFFICES 
503 New Center Building 
Detroit 2, Michigan 

3254 Lincoln Avenue 
Chicago 13, Illinois 

132 East Hanover Street 
Trenton 8, New Jersey 





SALES REPRESENTATIVES 


Rees Machinery Company Standard Machine & Tool Co. 
1012 Empire Building 870 Ottawa Street 

Pittsburgh 22, Pennsylvania Windsor, Ontario, Canada 

B. W. Rogers Company 

850 South High Street 

Akron 9, Ohio 













Copyright 1953 by John S. Barnes Corporation 


JOHN S. BARNES CORPORATION © ROCKFORD, ILLINOIS 
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REDUCE THE COST OF NYLON PARTS 


eeeBY BLANKING THEM FROM 


eon A ee vi on srRIP 


A wide variety of nylon parts can be blanked from 
POLYPENCO strip. Standard metal-working punch presses 
and feeding methods are used. In addition, production rates 
can be as high as 600 pieces per minute for lower unit costs. 
Standard strip sizes permit parts as thick as .125’’ and as 
wide as 4’’. 


Use of POLYPENCO nylon strip eliminates costly delays in 
tooling and practically eliminates tooling cost. You get assur- 
ance of uniform high quality output, too. Every coil of stock 
undergoes rigid tests for constant properties and uniform 
dimensional tolerances. 


Write today for sample parts 
blanked from POLYPENCO 
strip. A new 4-page bulletin 
on POLYPENCO nylon and 
other non-metallics is also 
available upon request. 


POLYPENCO NYLON 


nylon and teflon* 
other non-metallics / stock shapes, finished parts 


also available to your specifications 


The POLYMER CORPORATION of Penna. « Reading, Penna. 
“trademark for Du Pont tetrafluoroethylene resin 
In Canada: Polypenco, Inc., 2052 St. Catherine, West, Montreal 
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ago was not far different than the 
environment of a ground or sea- 
based vehicle. Today, in contrast, 
the cooling environment has 
changed drastically due to higher 
speeds and altitudes. 

Present-day aircraft handle the 
heat problem in two ways: (1 
Air cycle refrigeration is used to 
reduce air temperature, and (2) 
equipment is built to withstand 
increased temperature. The [first 
method has limitations at speeds 
above Mach one because of high 
power consumption. The second 
method while theoretically the bet- 
ter of the two, has not been at- 
tained in electronic circuits. Trans- 
formers, relays, magnetic compo- 
nents in general, can meet the 
present temperature demands 
while condensers, transistors, crys- 
tal diodes, and precision resistors 
can not. There is little or no hope 
of this second method keeping pace 
w:th aircraft speeds. 


Cooling Problem Solution 


The solution to the problem is a 
cooling system that is independent 
of aircraft speed and altitude. Such 
a system can not employ atmos- 
pheric air as a direct heat trans- 
fer medium or heat sink. This 
means that either the heat must be 
stored in the aircraft for ejection 
at a later time, or it must be ejected 
from the aircraft in flight. The 
first technique can be accom- 
plished by allowing the heat to 
increase the temperature of a high 
specific-heat material and then 
dissipate this heat at lower alti- 
tudes and speeds or on the ground 
after flight. This amounts (0 
nothing more than a time lag s\s- 
tem and is applicable only to shwrt 
flights and low power dissipatio"s. 
The latter approach can be 
complished in several ways. Te 
fuel used by the aircraft coi'd 
be used as a coolant before it 's 
burned in the engine. A solid co. d 
be sublimed in the presence 0! 2 
liquid coolant and the gases 
products of the sublimation pip«¢ 
overboard. Also, liquid could ve 
made to boil in a heat exchang‘' 
or in passages in the equipment 
thus absorbing heat. The gas 
would either be piped overboard or 
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I ce 


announcing THE NEW MAXITORQ 


A “DO-IT-YOURSELF’’ UNIT 
FOR BUILDING YOUR OWN CLUTCH 


Due to a growing demand for Maxitorg 
Floating Discs, we now introduce The 
MAXITORQ DISC-PAC ... a self- 
contained unit independent of the 


actuator. 


Patented Maxitorq Separator Springs 
that prevent drag, abrasion, and conse- 
quent heating in neutral... and the 
Maxitorq Locking Plate which locks all 
discs onto body . . . give you the out- 
standing features that are so highly 
favored by machine and product designers. 





Write Dept. MD-2, for full specifications and quotations. 


eee 





DISC-PAC” 


Thus you may build your own clutch 
or brake from our standard stock Maxitorq 
parts. The Disc-Pac keys to your shaft - 
and is easily replaced. Units are available 
in 8-disc diameters from 2” to 8”; 14 to 
15 h.p. at 100 r.p.m... . with 3 lugs on 
the smallest size, 8 lugs on the 3 h.p., and 
12 lugs on the 5, 10 and 15 h.p. capacities. 


The Disc-Pac fits Maxitorq standard 
Driving Rings in the event that you want 
to use them. As with the Maxitorq Clutch, 
all assembly, take-apart and adjustments 
are manual ... no tools required. 
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THE CARLYLE JOHNSON MACHINE COMPANY 


MANCHESTER 






CONNECTICUT 
















CONTROL 
BOXES 


fabricated to your 


specifications 


Here are complete sheet fab- 
rication facilities to produce 
your control cabinets, switch 
boxes, and foot control sta- 
tions—to J.LC. standards, if 
specified. Shipped ready for 
electrical assembly. 

Get our quote on gear guards, 
hydraulic tanks, drip pans, 
louvers, and similar iveims. 
Send blueprints or ask about 
our design service. 


Fabrication Division 


Industrial 
EQUIPMENT COMPANY 


230 Indiana Street 
Minster, Ohio 
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expanded for further cooling ad- 
vantages if altitude permitted. 


Fuel Cooling: Many possibilities 
are available from fuel cooling. 
For example, specific heat of jet 
fuel is about 0.6-calorie per gram 
or about three fourths that of 
water. Its effectiveness in a heat 
exchanger is approximately half 
that of water. Flow rate in a 
jet engine of 10,000 pounds thrust 
at cruising speed would amount to 
some 30 gallons per minute. The 
magnitude of allowable tempera- 
ture rise of the fuel is not large, 
but it need not be. For a tempera- 
ure rise of 20 or 30 C, about 50 
or 75 kw of heat could be dis- 
sipated. This is more than ample 
for any electronics combination in 
aircraft today. 


Solid Sublimation Cooling: Sub- 
limation of a solid does not offer 
as much on a weight for weight 
basis as either of the other two 
systems. Solid refrigerants while 
easy to use and acquire for ex- 
perimental set-ups are not readily 
available in combat areas. By 
necessity, the solid refrigerant 
must be manufactured at its local- 
ity of use. This would not usually 
be practical, since quantities needed 
would be large and would require 
bulky and heavy machinery. 


Heat Sink Cooling: Boiling of 
a liquid has moderate possibilities 
as a heat sink. There are many 
liquids that could be employed; 
however, none compare to. water 
for latent heat, density, and avail- 
ability. Latent heat of water is 
about 600 calories per gram when 
starting from ground temperature. 
This means that 1 gram of water 
in boiling will take with it about 2.5 
kw-seconds of power. As an ex- 
ample, suppose a radar system of 
1 kw dissipation is to be cooled. 
Water with a suitable antifreeze 
is stored in a tank as close as pos- 
sible to the equipment to be cooled. 
A small centrifugal pump requir- 
ing about 50 watts input power 
would force the water through thin 
wall tubing brazed to the chassis 
of conduction-cooled equipment or 
through heat exchangers in pres- 
surized equipment. The water and 





For IDEAS on 
HOW TO CuT 
PRODUCTION Costs 


with oil-hydraulic 
equipment 





































PLANNING 





-ctart with DENISON 
FIELD ENGINEERS 


PLANNING NEW EQUIPMENT?2 
| Looking for a new way to meet some 
specific problem? Then it's time to 
| get the facts on how oil-hydraulics 
can cut production and maintenance 
costs wherever you need controlled 
power, pressure, or motion. 

Denison Field Engineers, with their 
wealth of production experience, can 
give you important advice and infor- 
mation on plant-proved HydrOllLic 
installations covering a wide range 
of needs. Their counsel is absolutely 
free of obligation. 

Denison makes a carefully de- 
signed line of oil hydraulic pumps, 
motors, and pressure and directional 
controls for circuit needs up to 5000 
psi. For production operations re- 
quiring accurately controlled pres- 
sure, the Denison Multipress offers 
smooth hydraulic power to cut costs, 
save time, improve quality, reduce 
scrap, lower noise level, and make 
the operator's job safer, simpler, 
easier. Multipress is available in nine 
frame sizes . . . one-ton to 75-ton 
capacities, and with controls, auto 
matic feeds, index tables and othe: 
accessories for a variety of require 
ments. Your Denison Field Enginee' 
has the complete story — or drop us 
a line, we'll gladly send along de 
scriptive information. 








DENISON 


> dnrOllica 
PUMPS | MOTORS CONTROLS ! PRESSES 


obi Gai! 


The DENISON Engineering Co. 
1156 Dublin Road, Columbus 16, Ohio 
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CIRCUIT 
CASE STUDY 


NUMBER 531-SD 


































the above hydraulic circuit drawing. 


DENISON Surge-Damping Valve 


prevents destructive, noisy shock in hydraulic systems 


Fast operating at pressures up to 
5000 psi without loss of cycle time 


The circuit above shows a typical way 
to provide for intermittent ram action. 


A relatively small pump is used, as 
reserve pressure is stored in the ac- 
cumulator between applications of ram 
effort. When pressure in the accumu- 
lator reaches a preset maximum, the 
unloader valve diverts pump volume 
to the reservoir at negligible pressure. 


Shifting the control of the four-way 
valve causes the ram to descend on 
the work, instantly utilizing reserve 
pressure from the accumulator, Ordi- 
narily, this sudden extra volume and 
pressure produces hydraulic shock, 
which causes excessive noise and is 
apt to damage piping joints and seals. 


The Denison Surge Damping 
Valve prevents, rather than absorbs, 
this hydraulic shock. It is a normally 
closed valve, but when line pressure 
is directed toward the inlet side, it 
allows a gradually increased flow of 
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UNLOADER VALVE 


Note: Standard JIC (Joint Industry Conference) symbols ore used in 


MANUALLY- OPERATED 


4-WAY VALVE 
SPRING CENTERED 


(acc) SURGE DAMPING 
—_—> 














DOUBLE- 
ACTING 
CYLINDER 








S. D. 4 4 











Ht 


~~ 
FREE FLOW 


| SURGE DAMPING 
VALVE 

















oil until fully opened. Then virtually 
free flow is maintained until oil flow 
is interrupted —no matter how briefly. 
The valve then resets instantly, ready 
for the next ram action. 


Operation is simple and positive. 
The valve body houses a close-fitting 
spool which must move against and 
displace a cushion of oil to permit 
flow through the valve. As the surge 
of pressure strikes the spool, oil in the 
cushion escapes through a small ori- 
fice. Oil rushing out of this orifice is 
directed against a normally open flow 
control device. This flow control is hy- 
draulically unbalanced; therefore, it 
tends to close under this pressure—the 
higher the surge pressure, the greater 
the throttling effect. In other words, 
speed of valve opening is inversely 
related to surge pressure increase. 


Even under heaviest shock pres- 
sures, the valve takes only a split-sec- 
ond to act. In fact, tests prove it takes 
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The DENISON Engineering Company, 1156 Dublin Road, Columbus 16, Ohio 











Vp ACTUAL SIZE 


no longer to act than the duration of 
an uncontrolled shock impulse. 


Denison Surge Damping Valves 
are made in both industrial and air- 
craft types, for pressures to 5000 psi. 
They require no adjustments of any 
kind, need no maintenance, have no 
moving seals, adjust automatically to 
any working pressure in any type of 
circuit, and do not interfere with other 
circuit functions. An integral check de- 
vice provides free reverse flow. 


The highly compact and efficient 
Surge Damping Valve (the largest is 
shown above, one-half actual size) is 
typical of the complete line of 
Denison’'s oil-hydraulic components for 
circuit pressures to 5000 psi. Wherever 
the advantages of oil hydraulic equip- 
ment can be applied, you can be sure 
of best results, longest service, and 
less maintenance when you insist on 
Denison HydrOlLic Equipment. Let us 
give you full information on hydraulic 
equipment for any need. Request Bul- 
letin 146; there's no obligation. 
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THe LUBRICA 


EXTENDED 
BEARING [FE 
50%" 


VV “Under actual tests, LUBRIPLATE 


extended bearing life fifty per 
cent or better as compared to other 
lubricants. It was also found that, dur- 
ing test, LUBRIPLATE increased effi- 
ciency of machines twenty per cent by 
reducing friction loss. Republic has 
been using LUBRIPLATE successfully 
for the past eight years.” 


REGARDLESS OF THE SIZE AND 
TYPE OF YOUR MACHINERY, 
LUBRIPLATE Grease AND 
FLUID TYPE LUBRICANTS WILL 
IMPROVE ITS OPERATION AND 
REDUCE MAINTENANCE COSTS. 


























LUBRIPLATE 


he Mode 
MOTOR OF 


LUBRIPLATE is available 
in grease and fluid densi- 
ties for every purpose... 
LUBRIPLATE H.D.S. 
MOrToR OIL meets today’s 
exacting requirements for 
gasoline and diesel 
engines. 


= 





For nearest LUBRIPLATE distributor see 
Classified Telephone Directory. Send for 
free ‘“‘LUBRIPLATE DATA BOOK’’...a 
valuable treatise on lubrication. Write 
LUBRIPLATE DIVISION, Fiske 
Brothers Refining Co., Newark 5, N. J. 
or Toledo 5, Ohio. 
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steam mixture then returns to the 
storage tank. The amount of water 
evaporated will amount to 3 or 4 
pounds per hour. Since the flight 
time of a fighter capable of travel- 
ing at supersonic speed would be 
little more than 1 hour, a cooling 
system with a moderate heat load 
using a water antifreeze solution 
as its heat sink would be compact, 
light in weight, require little pow- 
er, and have a maximum simplic- 
ity. 

Equipment designed to use a 
heat sink should preferably work 
near 100 C. However, systems can 
easily be made to run as low as 
80 C. Such a system would in- 
corporate a centrifugal blower to 
produce a vacuum on the heat sink 
at low altitudes. This blower would 
require speed control if a constant 
temperature in the heat sink were 
desired. Otherwise, it could be 
left free to run until a preset alti- 
tude was reached, then it could 
be shut off. A spring-loaded, by- 
pass valve could regulate the tem- 
perature at all higher altitudes. In 
most cases heat inertia of the 
liquid would be adequate to keep 
the temperature of the system be- 
low maximum boiling temperature 
until the airplane climbed above 
the minimum altitude needed to 
maintain this boiling-temperature 
equilibrium. Each specific system 
would have details that would have 
to be worked out to meet the re- 
quirements of the equipment to be 
cooled. 


Liquid and Gas Cooling: In cer- 
tain electrical equipment, an inert 
liquid or gas under pressure is 
necessary for high voltage insula- 
tion between wires and compo- 
nents. Transferring the heat de- 
veloped in the equipment to the 
heat sink via this liquid or gas 
is a problem requiring much study 
and careful design. The basic prob- 
lem is one of forced convection. 

In general, subminiaturized elec- 
tronic equipment with power den- 
sities as high as 2 watts per cubic 
inch can be cooled with liquid. 
Small liquid-cooled motors of the 
ac type can be run continuously at 
over 200 per cent their normal 
power for their size when air cool- 
ed. One liquid-cooled motor pro- 
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Very possibly you 
need the properties 
of FRENCHTOWN 
engineered ceramics to 

give you resistance to high 
temperatures and low thermal! 
expansion; excellent mechani- 
cal strengthand wear resistance; 
superior dielectric strength at 
both high and low frequencies. 

Why not send for this char: 
showing electrical and me- 
chanical characteristics o! 
FRENCHTOWN _high-per 
formance ceramic bodies. Nam 
your problem; we'll also send 
test samples. 


neuehtviie.™ 


PORCELAIN COMPANY 


88 Muirhead Ave... . Trenton 9, N.J- 
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duced a continuous output of 35 
watts while an air-cooled con- 
tinuously operating motor pro- 
duced 17 watts and was about 30 
per cent larger. A microwave trans- 
mitter tube with a dissipation of 
over 50 watts per square inch 
has been cooled with a liquid sys- 
tem. In this system, the liquid 
velocity was purposely kept low to 
avoid microphonic tube noise. A 
small centrifugal pump driven by a 
three-phase, 400-cycle motor draw- 
ing 30 volt-amperes was used to 
circulate the coolant through the 
tube and associated temperature 
regulation channels. 

The liquid employed in most ap- 
plications was triethylene glycol. 
It was chosen because of its high 
specific heat, high density, low 
freezing point, and low vapor pres- 
sure which permit operation at 
50,000 feet altitude without pres- 
surization. This liquid has a high 
viscosity at low temperatures ne- 
cessitating a careful consideration 
of pump design in all respects. In 
general, pump clearances are made 
large, fewer guidance vanes are 
necessary, and high velocities are 
avoided. As a ruie, pumps with 
40 to 50 per cent efficiency are 
possible with this viscous liquid if 
care is exercised in their design. 
As a rough rule of thumb, it takes 
about 5 watts of electrical energy 
at the pump input for every 100 
watts of heat to be removed by the 
cooling system. This figure may 
vary twofold depending on the 
specific cooling requirement. 


Future Techniques: In the fu- 
ture, when aircraft speeds progress 
well past transonic speed, and when 
ultitudes of fifteen miles are com- 
nonplace, not only _ electronic 
juipment but also hydraulic and 
stating electrical machinery will 
iave to be cooled by means other 
han air. It would appear that 
uel would be the best choice for 
2 integrated aircraft, cooling- 
ystem heat sink although liquid 
vaporation will find its place for 
mall isolated pieces of equipment. 
sf From a paper entitled “Cooling 
Electric Equipment During Super- 
sonic Flight” presented at the SAE 
National Aeronautic Meeting in 
Los Angeles, Calif., October, 1953. 
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MUELLER BRASS CO. 


6OO series BEARING ALLOYS 
FORGINGS « ROD « SCREW MACHINE PRODUCTS 


proving their quality throughout 























































six members 
of “600” series 
... one far every purpose 


There are six members in the 600” series group, 
and they possess fundamentally similar charac- 
teristics. But slight differences in the properties 
of each are produced through variations in the 
basic formula. Thus, each metal is best suited to 
perform a specific set of functions. And as a 
group, they are suitable for a wide range of 
applications. 


MUELLER BRASS CO. port Huron 15, MICHIGAN 










Mueller Brass Co. “600” series 
bearing bronzes are lightweight, high 
strength copper-zinc base alloys with 
excellent bearing and mechanical 
properties, non-galling and non-seiz- 
ing characteristics and good resist- 
ance to corrosion. They have a dense, 
homogeneous structure that reduces 
machining time and metal waste. and 
increases tool life. As bearings, gears, 
connecting rods, cams and other 
parts, they will generally save you 
considerable money and outperform 
and outlast the cast phosphor 
bronzes. Write today for complete in- 
formation about the MUELLER BRASS 
CO. “600” series alloys for forgings. 
rod or screw machine products 
































ARE YOU SEARCHING FOR 


HIGH PERFORMANCE 
BEARINGS? 





DILGEREE 


SELF-LUBRICATING 


BUSHINGS 
Wout Whee Cobers Yon! 


EXCELLENT DURABILITY © CONSTANT 
COEFFICIENT OF FRICTION © APPLICABLE 
OVER A WIDE TEMPERATURE RANGE 
souipiries on cansonizes © OPERATE DRY, OR AT 
HIGH SPEEDS SUBMERGED IN WATER, 
GASOLINE OR OTHER LIQUIDS © EXCEIL- 
LENT FOR CURRENT-CARRYING BEARINGS 
GRAPHALLOY materials are also in wide use 
for oil-free, self-lubricating piston rings, seal rings, 
thrust washers, friction discs, pump vanes, etc. 


Cie Graphalloy Produdéa 


BRUSHES 
4 


1e 


For applications requiring low 
electrical noise, low and con- 
stant drop, high current density 
and. minimum wear. Used for 
SELSYNS, DYNAMOTORS, 
SYNCHROS, ROTATING 
STRAIN GAGE pick-ups and 
many other applications. Brush 
Holders and Coin Silver Slip 
Rings also available. 






| GRAPHITE 





1045 Nepperhan Ave. 


@ YONKERS, NEW YORK 
C) Please send dote on Graphaliey Oil-Free BUSHINGS 
[_] Send dote on BRUSHES ond CONTACTS 














Communication 


High Fidelity Amplifier: Model 
2199 has a 12-w output at less 
'than 1 per cent distortion, with 
a peak of 16 w. Frequency re- 
sponse is rated from 20 to 20,000 
cycles per second +1 decibel. Six 
| controls include a_ seven-position 
sector switch with equalization for 
tuner, crystal, tape, television and 
all types of record inputs. Out- 
puts with impedance ratings of 4, 
8 and 16 ohms and a high impe- 
dance jack for tape or disk re- 
corders are provided. Using six 
tubes, the unit has a rated power 
consumption of 80 w. Volume con- 
trol is printed-circuit-compensated 
for low-level listening. Bass and 
treble controls are separate with 
boost and cut. Removable dial 
plate and 1%4-in. extension shafts 
facilitate mounting in any installa- 
tion. Bell Sound Systems Inc., 
Columbus, O. 


Television Camera: Has Tele- 
Vision Transcription “TV-T” shut- 
ter for Kinescope recording in the 
field of industrial television. Tele- 
vision pictures from a_ receiver 
tube, occurring at 30 frames per 
second, can be recorded on 16mm 
motion picture film at the rate of 
24 frames per second without loss 
of picture quality. Regular live 
action 16mm sound-on-film talking 
pictures can be filmed without 
modifying the camera or changing 
the shutter. Super 1200 model rec- 
ords continuously for 30 minutes, 


using 1200-ft film magazines. 
Berndt-Bach Inc., Los Angeles, 
Calif. 


Teleprinter: Sends and receives 
messages at the rate of 100 words 
per minute; is capable of speeds up 
to 150 words per minute. Oper- 
ates on both wire and radio cir- 
cuits. Three models are available, 
one of which can be used in high- 
speed remote operation of auto- 
matic business machines, addres- 
sographs, calculators, printing-add- 
ing machines and other mechan- 
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LITTLEFORD BROS., INC. 
424 E. Pearl St., Cincinnati 2, Ohio 















The All-Electric 
Adjustable-Speed Drive that 
eliminates mechanical 
gearboxes, clutches and 
variable-pitch cone pulleys 


Reliance V+S Jr. is bringing the 
benefits of smooth, shockless oper- 
ation... powerful starting. ..wide 
speed ranges...fast reversing... 
quick stopping...to users of small 
machinery in many industries. 
Progressive machinery builders, 
too, are building these desirable 
sales features into their machines 
with the VS Jr. To step ahead... 
and keep ahead ...of competition, 
find out today what the V*S Jr. 
can do on your application! pus 


SAVES YOU MONEY 10 WAYS: 


@ Boosts output @ Reduces 
e Cuts down “down time” 
rejects @ Simplifies 
@ Saves space machine design 
@ Increases @ Reduces 
safety operator fatigue 
@ Handles more e Cuts changeover 
jobs time 


e@ Operates from a-c. 
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STEP AHEAD...KEEP AHEAD 
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A-C. POWER 
TO CONTROL UNIT 


OPERATOR'S 
CONTROL 
STATION 











ADJUSTABLE-SPEED 
DRIVE MOTOR 








GET THE FACTS! 


Ask for Bulletin D-2 102. It describes 
and illustrates features, applications, 
components and operation; dimen- 
sions and characteristics also are 
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NEW! Ford Instrument Size 15 


TELESYN 
RESOLVER 


e Extremely accurate computing unit 


Resolves input voltages into sine and 
cosine components 

Miniature size 

Lightweight 

Precision built to meet rigid military 
requirements 

Rated 1-24 volts, 400 cycle input 














- 
Size 15 Resolver shown full size 

The Ford Instrument Size 15 Telesyn Resolver is 
available in three models with transformation ratios 


of 1:1, 4:1, and 8:1... making it adaptable to nu- 
merous applications: analog computers, angle data 





WRITE FOR FULL 
DETAILS — this 
data sheet gives 
you the complete 
facts. Address 
Dept. MD. 


transmission systems and similar equipment. 


FORD INSTRUMENT COMPANY 


DIVISION OF THE SPERRY CORPORATION 
31-10 Thomson Avenue, Long Island City 1, N.Y. 
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FASTENINGS 










GRC WING NUTS 
Exclusive, finger-grip design; 
easy to assemble, disassemble; 
brightly finished; clean threads. 


GRC CAP NUTS 


Die Cast, 
marks, and 


Free of tool, 
cut-off burrs; class 2 
threads tapped square with face of nut. 


Eee 
Ze’ods 


GRC SMALL TUBULAR RIVETS 


Die cast, 


not turned! 






NEW! rc WING screws 


A steel screw combined with GRC's 
attractive finger-grip wing-nut. 








not headed! Closer tolerances, more 
un.form hoads for greater riveting efficiency. 


Dia. up to 9/16"; lengths to 5/16”. 





Gries die cast zinc alloy fastenings are durable, 
rustproof . . . economical, too! All Gries fasten- 
ings may be used without protective finishes in 

most applications. Furnished in all commercial fin- 

ishes when desired. Prompt delivery on standard 
sizes—specials to order. 


WRITE TODAY FOR SAMPLES AND PRICES 


GRIES REPRODUCER CORP. 


32 Second Street, New Rochelle, N. Y. @ Phone NEw Rochelle 3-8600 E 


@ RUSTPROOF 
@ DEPENDABLE 
@ DURABLE 
World's foremost 


producer of small 
die castings. 


@ 
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ical bookkeeping and accounting de- 
vices. Compact in construction, 
unit weighs only 45 Ib. Klein- 
schmidt Inc., Deerfield, Il. 


Three-Speed Recorder: Portab) 
disk recorder, combination recori 
player and 5-watt public address 
system is available with or without 
built-in AM tuner. Records direct- 
ly from microphone, radio, tape or 
wire recorder or from another 
phonograph; all independently or 
mixed. Electronic eye permits ac- 
curate control of recording volume 
level. Independent selection of rec- 
ording, playback or public address 
may be made without interaction. 
Machine cuts and plays back stand- 
ard 78, 45 or 3344 rpm recordings. 
At 3314 rpm, 15 minutes of rec- 
ording can be made on a 10-in. 
record. Mark Simpson Mfg. Co., 
Long Island City, N. Y, 


Projector-Screen: Portable proj- 
ector and screen combination, simi- 
lar in appearance to a television 
receiver, shows up to 1600 feet or 
44 minutes of 16mm film on a 
13 x 18-in. screen. Film is pro- 
jected from behind the screen. 
Projector will repeat a film con- 
tinuously for up to 200 hours with- 
out rewinding, or it may be set to 
run only once and repeated by 
pushing a button. Projects movies 
of all types—black and white, 
color, three-dimension, silent and 
sound. Wick humidifier with con- 


’ trolled air currents maintains 90 





per cent humidity in the film cham- 
bers. Wick frames reverse for self- 
cleaning, and the film runs flat 
and pliable within a completely en- 
closed mechanism. Film may be 
projected in daylight. Triangle 
Continuous Daylight Motion Pic- 
ture Projector Co., Skokie, Ill. 


Domestic 


Electric Ranges: Line includes 
twelve models in 21, 30 and 40-in 
sizes. Ranges are available with 
ovens having glass doors, with one 
or two ovens, large capacity ovens 
and ovens which can be divided for 
cooking at two different temper- 
atures simultaneously. Simplified 
automatic oven cooking controls 
are offered, as well as a Multi-Duty 
Thermizer deep-well cooker, divid- 
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lt beat the heat of the AHAR 


... BROOK MOTORS can meet your 
temperature conditions, too! 


Abnormally high temperatures can wreak havoc with 

any electric motor . . . unless it’s made to beat the heat. 
World-respected Brook AC motors are built with mica- 
insulated stator slots and windings that are impregnated 
and baked to resist high temperature conditions 
encountered here in the U. S. and in every corner of 

the world. Every Brook motor is designed and precision 
built to meet or surpass NEMA standards for size, 
rating, service and performance. Easily serviced in any 
shop; parts quickly obtainable everywhere. Ideally suited 
for original equipment manufacturers, for users of equip- 
ment requiring replacement motors, and for products 
destined for export to any country. Whatever your needs, 
insist on Brook . . . the world’s most 
respected motor— built by the world’s 
most experienced manufacturer. 
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1. Ceramic-coated stator laminations provide excellent dielectric qualities and 
maximum resistance to heat. 

2. Stator sicts insulated with mica-coated fabric—highly resistant to water, oil, heat 
and electrical strain. 

3. Dynamically-balanced rotors to eliminate vibration . . . a practically 
indestructible unit of pure copper or aluminum passing through rotor 
laminations. 

4. U. S. standard interchangeable ball bearings in metric sizes. Mountings protected 
against dirt and moisture. 

5. Precision-ground shaft—painstakingly ground to the highest, most exacting 
standards. Made of the finest, high tensile steel. 

6. All major types—available from stock . . . open drip-proof, splash-proof, 

totally enclosed non-ventilated, totally enclosed externally fan-cooled ... ina 

wide range of horsepower sizes. 











White for FREE catalog ! 


Get all the details about the 
complete Brook line . . . write today ! 






1904-1954 


.», respected and used the 
world over for SO years! 









BROOK MOTOR CORPORATION MOTOR 


3555-57 W. Peterson Avenue, Chicago 45, Illinois 
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THE CORRECT FASTENER 
FOR THE JOB! 


Precision and Quality Work- 
manship, backed up by 38 
years of Erie experience, are 
yours for thoughtful buying. 
Whether you require a fastener 
made from carbon, alloy or 
stainless steels, to special de- 
sign, to exacting specifications, 

Erie fasteners will save you 
time and expense... from 
your planning, to procure- 
ment, to fabrication. Sub- 
mit your fastener require- 
ments to us, Erie Service 
will meet the challenge. 
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ed cooking tops and switches on 
the back panel. A nonsliding griddle 
fits one surface unit and provides 
a low-heat area sufficiently large 
for two utensils. Wattage of all 
six-inch surface heating units has 
been increased to afford faster 
heating. Frigidaire Div., General 
Motors Corp., Dayton, O. 


Home Freezers: Seven models in- 
clude 11, 14, and 18-cu ft upright 
freezers and 13, 17 and 20-cu ft 
chest units. Upright models have 
vented shelves which permit cold 
air to circulate automatically, dry 
wall construction to eliminate 
sweating and sub-zero quick freez- 
ing shelves. Condersers on all 
models are located in outer walls 
to prevent sweating, and condenser 
coils are installed on the bottom ef 
the chest freezers to prevent col- 
lection of moisture. The 11-cu ft 
upright model, with a capacity of 
385 lb of frozen food, has five 
shelves and an exterior signal light 
which goes out if the freezer stops 
operating. Admiral Corp., Chicago, 
Tl. 

Electric Ranges: All models have 
pushbutton controls, extra high- 
speed surface units, large capacity 
21-in. wide, 18-in. deep and 15-in. 
high ovens, ‘“Focused-heat’’ broil- 
ers and Calrod heating units 
throughout. Enclosed elements are 
self-cleaning, and both broil and 
bake units can be removed to fa- 
cilitate washing oven walis and re- 
flective surfaces. Models are avail- 
able with two ovens, an automatic 
deep well fryer and a warmer draw- 
er; eight standard models in all in 
24, 36 and 40-in. sizes. Major Ap- 
pliance Div., General Electric Co., 
Louisville, Ky. 


Heating and Ventilating 


Furnaces: Compact horizontal 
oil-fired model is available with 
rated output of either 60,000 or 
85,000 Btu. “Gravity-plus” furnace 
provides gravity heat with some 
characteristics of a forced warm 
air furnace. Propeller type boost: 
fan provides quick heat response, 
comparatively low floor to ceiling 
temperature differentials and good 
temperature control. A limit switc 
automatically starts and stops tie 
fan and limits the temperature °° 
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YOU GET 


ZN operience 
Revere experience means this in the production of extruded shapes—you get metal 
' with exactly the properties agreed upon, in strength, workability and surface finish. 
You get shapes of uniform dimensions, held to specified tolerances. You get full 
cooperation in planning and producing the shapes for the specific requirements of your 
production processes. This is accomplished by Revere Quality Control procedures 
with the help of the Revere Technical Advisory Service. 
These advantages come from Revere’s long experience in producing Aluminum Extrusions, dating 
from 1922. Revere Aluminum Extruded Shapes are available in Alloys 61S, 62S 
and 63S. Revere produces seamless drawn Aluminum Tube in 
Alloys 2S, 3S, 24S, 52S, 61S, 62S and 63S. Modern heat treating facilities make 
possible a full range of properties to specification. Revere makes Aluminum 
Coiled Sheet in Alloys 2S, 3S and 4S. Revere also produces 


Aluminum Electrical Bar and Forgings. 
Call the nearest Revere office today. 


PE 








IN REVERE ALUMINUM EXTRUD 











REVERE ALOMINGHM 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
+ . + 


Mills: Baltimore, Md.; Chicago and Clinton, Ill; Detroit, Mich.; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y. 
Sales Offices in Principal Cities 


SEE “MEET THE PRESS” ON NBC TELEVISION, SUNDAYS 
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O&S SELF-LUBRICATING BEARINGS 


THE LUBRIKON 


HAS THE 
ANSWER! 


















WRITE TODAY FOR FOLDER OR 





SEND DETAILS AND PRINTS 


O: 


BEARING & MFG. CO. 


777 W. tIGHT MILEROAD e 


WHITMORE LAKE, MICHIGAN 
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a safe range. Furnace is available 
with inputs of 60,000, 90,000 and 
120,000 Btu. Identification marik- 
ings for return duct connections 
are provided on furnaces to facil- 
itate installation. Similar mark- 
ings for connections to the home 
cooling unit for integration as a 
year-round air conditioner are also 
provided. General Electric Co., 
Bloomfield, N. J. 


Air Conditioner: Redesigned 
package unit is available in 3, 5, 
7%, 10 and 15%-ton capacities. 
Controls permit resetting, without 
removing panels, if protective re- 
lays trip out because of water or 
power interruption. Horizontal 
louvers and vertical vanes adjust 
individually to allow circulation of 
air in any direction. Accessories 
include a two-row steam or hot- 
water heating coil and a spray 
type humidifier. Worthington Corp., 
Harrison, N. J. 


Dehumidifier: Compact unit can 
also be used as a space heater. 
It has a 1300-w heater element 
from which dehumidifier blower 
drives heat into the room. Water 
collected from the air is delivered 
to a flat container that fastens 
to the back of the dehumidifier. 
A trap automatically prevents wa- 
ter from dropping while the con- 
tainer is being emptied. Westing- 
house Eectric Corp., Pittsburgh, 
Pa. 


Maintenance 


Power Sweeper: Completely mo- 
torized; has chain driven brush 
which is 10 in. in diameter and 
36 in. long. Metal hopper with 
two carrying handles snaps on thie 
front of the brush and can be un- 
snapped for emptying by one per- 
son. Capacity of hopper is 100 |’. 
Sweeper, used for all types of jobs, 
will pick up metal shavings. Eshe’ 
man Co., Baltimore, Md. 


Vacuum Machine: Model 215, fo: 
heavy-duty dry clean-up work, 
powered by a 5-hp vacuum moto: 
Air stream throws dirt against sid 
of dust container, minimizing clog 
ging of the internal fabric air filte: 
Mounting on two wheels with semi 
pneumatic tires and a rubber-tire: 
caster facilitates handling of th 
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Free... 


this handy wall chart 
lets you select imme- 
diately the Kodagraph 
Reproduction Materi- 
al which will give you 
best results in repro- 
ducing any type of 
drawing or other orig- 
inal in any type of 
print-making equip- 
ment. 





Whether you do your own print-making or order 
from a local blueprinter, you will find this selection 
chart a helpful time-saver. And a money-saver, too, 
for these materials do not involve complicated tech- 
niques and are surprisingly low in cost. 


The chart tells you, among other things, which 
Kodagraph Materials are specifically designed to 
give you sharp, clean intermediate prints of old, 
soiled drawings; which Kodagraph Materials are 


- See at a glance 


which Kodagraph Material will solve 
today’s drawing reproduction problem 


be 











bs 





best for reproducing blueprints, microfilm negatives, 
drawings with extremely fine detail, printed half- 
tone pages, etc. 


In addition, it gives you concise descriptions of 
all the materials in the versatile Kodagraph line, 
some of which you may not be familiar with. Also, 
youll find helpful tips on processing. It’s well worth 
sending for today. If you'd like more than one chart, 
free of charge, just say how many. 


Kodagraph Reproduction Materials 


4‘THE BIG NEW PLUS” in engineering drawing reproduction 


EASTMAN KODAK COMPANY, Industrial Photographic Division, Rochester 4, N. Y. 


Gentlemen: Please send me a free copy of your Kodagraph Selection Chart. 


Name Position 














Company 


Street 
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How Gak-INTERNATIONAL Helps 
Benton Harbor Engineering Works 


Put the 1 in Lift Trucks 


Three G&K-INTERNATIONAL packings are installed in the Hydraulic 
Hoist Cylinder . . . the heart of the lifting mechanism. A special im- 
pregnated leather U packing with synthetic rubber filler ring is installed 
on a backing plate in the piston head. This insures smooth operation 
and positive sealing at all pressures for load positioning and holding. 
Two O-Ring static seals prevent leakage at mechanical joints. 
The tilting mechanism uses double-acting hydraulic cylinders with 
G&K-INTERNATIONAL leather U packings installed opposed in 
the piston heads. 


G&K-INTERNATIONAL is ready to supply your needs in leather 
U’s, V’s, Flanges and Cups impregnated and/or coated to meet the 
requirements of fluid and service — also synthetic rubber packings 
of all types, including O-Rings. 


Write for G&K-INTERNATIONAL Catalog and Manual 201A . . . con- 
taining 60 pages of up-to-date data. See latest JIC and recommended 


sizes for cups, flanges, U’s, V’s, O-Rings — also facts on oil seals and 
specialties. 


G2ek = inTERNATIONAL aCKINGS 
-LEATHER—SYNTHETIC RUBBER 


GRATON & KNIGHT COMPANY, Worcester, Massachusetts 








INTERNATIONAL PACKINGS CORPORATION, Bristol, N. H. 
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52-lb machine. Floor, wall, ceiling 
and carpet sweeping tools, as we'!] 
as a 5-in. utility tool, have swiv:] 
connections. Machine may be cou- 
verted to a blower by switching the 
1%-in. diameter hose from the in- 
take connection to the air exhaust 
outlet. Operates on 115-v ac or dc. 
Hild Floor Machine Co. Chicago, 
Ill. 


Metalworking 


Band Saw: Horizontal metal cut- 
ting Model 8C cuts 8-in. round 
stock, 16-in. flat stock, 8-in. pipe 
and a variety of shapes including 
very thin sections. Cuts with an 
accuracy of a few thousandths of 
an inch with a minimum of kerf 
and leaves no burr. Saw frame 
descent through the sawing opera- 
tion is correctly maintained by 
a hydraulic mechanism. Cutting 


| action of the saw blade is visible 


to the operator, and all parts are 


' enclosed. Machine Tool Div., Kala- 





mazoo Tank and Silo Co., Kala- 
mazoo, Mich. 


Shapers: Type E utility shapers 


and type ES heavy-duty production 


shapers are manufactured by 
Varnamo Maskinaktiebolag, in 
Sweden. Utility shapers with 14, 
18 or 22-in. stroke provide a selec- 
tion of six ram speeds and four 
power table feeds. Automatic 
vertical feed to the tool post is 
also available on the 18 and 22- 
in. machines. Heavy production 
shapers are available with 18, 22 
or 26-in. stroke and with plain or 
universal tables. These machines 
provide eight ram speeds and ten 
table feeds through a completely 
enclosed feed mechanism. A sepa- 
rate motor makes possible rapid 
power traverse of horizontal table. 
Has centralized lubrication system 
Austin Industrial Corp., White 
Plains, N. Y. 


Turret Punch Press: Redesignec 
hand operated press has a puncl 
indexing control for automatic 
positioning of die sets. Punches anc 
dies, geared together for perma 
nent alignment, lock in punch posi- 
tion. Turret has 13-in. throat and 
contains 12 punches and dies that 
are interchangeable between tur- 
ret positions. Turrets are geared 
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Our business 
is hydraulics... 


to help power your business 


For positive, long-life, low- 
cost controls, you can’t beat 
Blackhawk Hydraulics wheth- 
er they are pumps, cylinders 
or valves . . . a single com- 
ponent or a complete hydraulic 
system. Get the facts now. A 
Blackhawk Hydraulic Control 
expert will be glad to analyze 
your requirements. Or, you 
can write for detailed engi- 
neering literature on Black- 
hawk hydraulic components 
for original equipment. 





meee eae Ge et 


| 
Lz 
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ECONOMIZE! GET MORE FLEXIBILITY! DESIGN WITH THIS 


new, all-pressure line of 


hydraulic cylinders 


Here’s a dramatic opportunity to build new, im- 
proved performance into your products. This 
space-saving, weight-reducing line of hydraulic 
cylinders helps you produce more dependable 
equipment . . . that looks better . . . and costs 
less. And — Blackhawk cylinders are available 
in a complete range of sizes, in push and pull 
double-acting design, or, in models of the push 
or pull single-acting type. 


Standards or specials . . . produced by 
expanded Blackhawk facilities 


You can make attractive savings when you specify 
Blackhawk cylinders. That’s because of Black- 
hawk’s expanded facilities and continuous pro- 
duction of standard cylinders (and other hy- 
draulic components). What’s more, high flexibil- 
ity of the new cylinder design permits economical 
production of specials on reasonably long runs. 














This huge paver features an automatically 
controlled hydraulic system. The new 
style Blackhawk cylinders perform an 
important part in “split-second” control 
of its mixing and paving cycles. 


is used on this lift truck. 

















A Blackhawk “Power-Packer’’® self-con- 
tained pump, valve and reservoir unit 










See Sweet’s Product Designer's File. 


PIONEER SPECIALISTS IN HYDRAULICS FOR 26 YEARS 


LACKHAWK 


BLACKHAWK MFG. CO., HYDRAULIC CONTROL DIVISION + DEPT. P-5424 +> MILWAUKEE 1, WISCONSIN 
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How to solve 500,000 linkage 
problems AT A GLANCE 


DESIGNERS—Are linkage combinations your problem? If so, don’t 
bother to battle with stiff mathematical analyses. Use this picture ap- 
proach that cuts away hours wasted in synthesizing four bar linkages for 
definite jobs. 


ANALYSIS OF THE FOUR BAR LINKAGE: 


Applications to the Synthesis of Mechanisms; by J. A. Hrones 
and G. L. Nelson of M.I.T. (A Technology Press Book, M.I.T.) 


Use this graphic system for solving dis- Pictures your problem . .. then solves it 
placement, velocity, and acceleration The 730 11” x 17” charts give direct 
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together with  self-compensating 
gears to eliminate backlash. Ca- 
pacity of press is 10 tons; maxi- 
mum punch size is 1% in. with 
¥g-in. mild steel. Punch diameter is 
3/16-in. in %4-in. steel. Diamond 
Machine Tool Co., Pico, Calif. 
Milling-Diesinking Machine: Mod- 
el 3-DS, manufactured by Taylor, 
Taylor & Hobson Ltd., England, 
comprises a high-speed vertical 
milling spindle coupled to a tracer 
by a pantograph arrangement. Mo- 
tion of the cutter follows that of 
the tracer both horizontally and 
vertically. Reduction is variable 
from 1% to 1 down to 7 to 1. 
Spindle and tracer are mounted on 
the pantograph members and may 
be interchanged to enlarge instead 
of reduce. Pantograph has ratchet 
operated feed. Work table and copy 
table each measure 15 x 8 in. Work 
table moves 12 x 8 in. horizontally; 
9 in. vertically. Copy table moves 
6 in. both horizontally and verti- 
cally. Vertical motion of tracer is 
6 in.; of cutter, 2 in. copying plus 
1% in, feed. Seven spindle speeds 
range from 800 to 8000 rpm. Brit- 
ish Industries Corp., International 
Machinery Div., New York, N. Y. 
Lapping Machine: Superior Tru- 
Finisher produces 3 to 5 microinch 
finishes. Pieces are first rough 
ground on a 60 grit silicon car- 
bide wheel at approximately 4 de- 
grees more than the required fin- 








characteristics of linkages, where driving 
crank makes complete revolution while 
follower crank oscillates. Big chart forms 
show more than 7,000 linkage displace- 
ment paths with velocity given at 72 
equal intervals of drive crank angle. The 
resulting book covers about 500,000 solu- 
tions—half a million ways to solve de- 


sign problems, and slash costs. FOR 
EVERY PENNY YOU SPEND, 227 
SOLUTIONS! 


FROM A MAN WHO KNOWS: 


help when you want a mechanism to pro- 
duce a desired motion. Simply thumb 
through charts for the link proportions 
giving the motions you need. In minutes 
you have checked visually all solutions 
to your problem. There it is—displace- 
ment, velocity, and acceleration of points 
on the connecting rod, all worked out 
and ready to produce results. 


“Here is a book which should be of special inter- 


est to every machine designer . . . Thanks to the ingenuity and efforts of the authors, 


valuable and practical information . . . 


is available through charts and in such 


readily usable form that much of the present ‘cut-and-try’ method of approach 
can be eliminated.”—G. J]. Talbourdet, in Journal of Applied Mechanics 


1951 


JOHN WILEY & SONS, Inc., 


Send ANALYSIS OF THE FOUR BAR LINKAGE for 10 days’ free test. 
remit $22.00 plus postage, or return book and owe nothing. ({_] Bill me 


Name 
Company Name & Address 


PP ee ere 


SAVE MORE. Send $22.00 now 
you return book. 


352 


730 charts plus text 11 x 17” 
aouasenaee MAIL COUPON FOR FREE EXAMINATION 


nd we pay shipping charges. 


$22.00 


440-4th Ave., New York 16, N.Y. 


| will then either 
[(_] Bill my company 


State . 


Prompt refund if 


B-34 





ish relief and rake angles. Super- 
' finishing is then accomplished by 
first rough lapping with 600 grit 
Hyprez diamond compound and 
then finish lapping with 1800 grit. 
Diamond wheel grinding is unneces- 
sary. Garrett Supply Co., Los 
Angeles, Calif. 

Profile Miller: Co-ordinated tri 
directional feed system makes pos- 
sible milling of nonferrous meta! 
to any profile or contour line with 
out slow-up of feed at any point 
Rotary InvOmil power feed of th 
cutter head is automatically com 
bined with transverse and longitud- 
inal power table feed for milling 
along any desired profile line. Co 
ordination of feed movements is 
electronically maintained. Templat« 
is positioned in setup above work 
piece. Cutter head assembly in- 
| eludes a follower. Follower and 
| cutter are held in proper position 
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Our plant, devoted exclusively to 
gear and sprocket cutting, can be 
visited pictorially through Bulletin 
No. 152-A. Write for your copy— 
and see how well equipped we are 
to handle your needs. 


MACHINE DESIGN—February 1954 


FOR THE TOUGH JOBS 
WHERE MANY GEARS FAIL 
DUE TO HEAVY LOAD—CONTINUOUS SERVICE 


“I-G” DUROCASE GEARS keep tonnage on the 
move in Rolling Mills, Tube Mills, Levelers, 
Cranes, Shears, Tables and other equipment 
throughout the mill. Their accurately cut, 
hard-surfaced teeth assure positive response 
when the load is applied . . . and they 
may be depended upon for economical 

long life. 
Some Lhe next time you replace gears, 
Ah fegardiess of application, send 
—s the specifications and name 
ye@elivery desired. You will 
v5 gars that fulfill your 


S 
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IN ADDITION TO THE PROPERTIES ALREADY MEN- 
TIONED IN THE ADVERTISEMENT, SYNTHANE HAS 


1. Impact strength. Synthane 
stands up in mechanical applica- 
tions where jolts, jars and light 
shock loads are common. It does 
not splinter or break readily; will 
not delaminate. 


2. Tensile strength. Synthane is 
strong in tension and compression 


3. Light weight. Synthane has 
approximately half the weight of 
aluminum. 


4. Flexural strength. Synthane is 
suitable for jobs where deflexion, 
torsion and vibration are present. 
It has excellent fatigue resistance. 


5. Stable Over Wide Tempera- 
ture Range. Synthane is 
thermosetting; does not flow as 
temperature rises, has a low coeffi- 
cient of thermal expansion. 


of things to come 


Here is one of the brightest ideas in 
electronics—and one of the materials 
which helped make it possible. The 
idea is the printed circuit; the material 
is a laminated plastic called Synthane. 

For years radio sets were put to- 
gether by laboriously soldering a forest 
of wires to terminals. It was a time- 
consuming and expensive operation. 
If one connection proved faulty, the 
whole assembly had to be rechecked. 

Then someone came up with the 
idea of printing the circuit with an acid- 
resisting ink on foil bonded to a base— 
and etching away the metal not needed. 
It would be quick, easy and error-proof 
—if the right base material could be 
found. 

Among many tested, Synthane was 
one sheet material selected. Synthane 


SYNTHANE CORPORATION, OAKS, PA. 


has the necessary strength, low mois- 
ture absorption, is an excellent insula- 
tor and can be punched easily. It 
bonds securely to metal foil and with- 
stands the etching acid used to remove 
the excess metal. 

The printed circuit is still in de- 
velopment—but it has zoomed into 
favor for radio, TV, hearing aids, and 
many other electronic devices. There 
are now a dozen ways to produce what 
are still called “printed” circuits. And 
Synthane is an accepted base materia! 
for every one of them. 

Synthane laminated plastics a‘ 
available in a variety of grades ai 
colors—in sheets, rods, tubes, and fa')- 
ricated parts. You are invited to wri'* 
for information to Synthane Corpor:'- 
tion, 5 River Road, Oaks, Pa. 


LAMINATED PLASTICS 
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by a pneumatic pressure device. 
Stroke of pneumatic cylinder is 4 
in.; thus operator has a positioning 
range of 4 in., along any point of 
which the follower and cutter will 
be accurately in position in relation 
to the template. Vertical direct 
drive, air cooled, two-speed cutter 
motor is rated at 15/30 hp at 
7200/14,400 rpm. Table size is 27 
in. wide and 80 or 98 in. long. Dis- 
tance from base of chuck to table 
surface ranges from 0.5 to 18 in. 
Maximum travel of table in feeds is 
12 in. for transverse power feed 
and 42 in. for longitudinal power 
feed with 80-in. table; 60 in. with 
98-in. table. Machine is also used 
for straight line milling, and table 
dogs may be set to control length 
of table travel in either longitudinal 
or transverse feed. Onsrud Ma- 
chine Works Inc., Chicago, IIil. 


Spring Coiler: Hand-operated ma- 
chine is used for making proto- 
types and production runs of up to 
1000 compression, extension or tor- 
sion springs, Compression springs 
are coiled to any desired pitch with 
the coils at both ends squared auto- 
matically. Extension springs are 
wound with or without initial ten- 
sion, and torsion springs can be 
wound either left or right-hand 
with long extended arms on both 
ends. Machine coils 250 to 400 
compression or 200 to 300 exten- 
sion or torsion springs per hour. 
Wire diameters can vary from 0.004 
to 0.065-in. and spring diameters 
from 1/32 to 114 in., with lengths 
up to 4% in. Carlson Co., New 
York, N. Y. 


Plant Equipment 


Air Compressors: Two-stage 
compressors are available with 
either 15 or 20 hp. Displacement 
's up to 107 cfm of air. Four-cyl- 
inder units are available in 22 dif- 
ferent models, covering a range of 
applications. Other specifications 
are: bore, 5% x 8 in.; stroke, 5 in.; 
speed range, 400 to 900 rpm; pres- 
sure range, 60 to 200 psi. Kellogg 
Div., American Brake Shoe Co., 
Rochester, N.Y. 

Electronic Smoke Precipitator: 
Collects oil mist and oil smoke gen- 
erated from high-speed cutting and 
grinding operations. Operation is 
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based upon principle of electro- 
static attraction. Particles are 
drawn through ductwork to pre- 
cipitator and receive a high voltage 
positive electrical charge. They 
are then attracted and adhere to 
collecting plates of negative polar- 
ity. Self-cleaning of plates is ac- 
complished by fogging coolant oil 
directly into the air stream ahead 
of the precipitator. Collecting 
plates are kept coated with oil, and 
the fine smoke particles are col- 
lected on a thin film of oil. The 
smoke deposit and the oil then flow 
together into a drain pan and back 
to the machine reservoir. Trion 
Inc., McKees Rocks, Pa. 


Portable Pump: Model 114, com- 
pletely self-priming, has no valves 
or moving parts other than the mo- 
tor, pump impeller and seal. De- 
livers over 100 gpm of liquid at low- 
est head and is capable of forcing 
water to a maximum height of 100 
ft. High suction lift is assured up 
to and including 25 ft of lift. Has 
open-faced, nonclogging impeller 
which fastens directly to the en- 
gine shaft. It remains tightly in 
position by engine rotation but can 
be removed by unscrewing from 
the shaft. Wear plate of 3/16-in. 
thick steel is fastened to pump cas- 
ing by countersunk head carriage 
bolts, Intake and discharge con- 
nections are tapped for 114-in. pipe 
thread. Pump is powered by 144- 


hp engine. Complete unit weighs 
65 pounds. Kenco Pump Co., Lo- 
rain, O. 


Processing 


Compression Molding Press: Re- 
designed semiautomatic toggle type 
Model 731 molds delicate insert 
parts such as resistors and capaci- 
tors. Has bar controller which 
gives positive mechanical control 
over every phase of molding cycle. 


Calibrated control is provided by | 


means of buttons located on grad- 
uated bars. Control settings can be 
readjusted quickly to meet new re- 
quirements when molds are changed 
and can be reset while the press is 
in operation. Press has color-coded 
electrical circuits throughout and 
seamless steel tubing for all oil 
lines. Other features include a 
dustproof control box, fin type cool- 
ers with extra capacity to keep oil 
temperature low and minimize 
packing and seal failures, a 24 x 











[SYNTHANE] 
St 


laminated 
plastics at work 





in electrical parts—4i,1 
dielectric strength of Synthane combined 
with its light weight is used to advantage 
in producing high voltage and phase de- 
tection equipment. 





tl): 
8 


in business machines— 
Synthane is valued in the construction of 
business machines for its light weight, 
strength, dimensional stability, ease of 
machining and excellence as an insulator. 
(Left: plug board for electrically-operated 
business machine; right: caster wheels.) 








in packings—1,. resistance of 
Synthane to lube oil, gasoline, moisture, cor- 
rosive gases and engine sludge—combined 
with wear resistance and machineability, 
makes Synthane desirable for packings of 
many types, like these by Garlock. 
What’s your PROBLEM ? 
MAIL COUPON FOR FREE FOLDER 
pa ae ie erage: 0 08 IM 7 
| SYNTHANE CORPORATION | 
5 River Road, Oaks, Pa. 


Please send me your free folder describing ad- 
| vantages, properties, uses, and kinds of Synthone 
| plastics. 
| My name 


| 
! 
| 
| Title | 
| 
| 
| 








| Company 





| Address 





| City Zone 
Be ee ee cee ee ee ee ee eee ee ee es ee aa! 

















Marl largess | 


oil hydraulic pumps 







Upper: Waterbury Size 300 
pump under test. Lower: 
Lebanon casting, machined 
ready for fabrication. 




































LEBANON sree aStin gS 


are aft work... 


le WATERBURY TOOL’S sIzE 300 pumps—largest oil hydraulic high- 
pressure pumps ever built—dependable Lebanon circLe () castings 
help confine the tremendous forces developed. These pumps are the work- 
ing heart of the world’s largest tube reducing machine being built by E. W. 
Bliss Company for Tube Reducing Corporation. On the tube reducer 
these pumps will move the equivalent of three fully loaded freight cars 
three feet forward and three feet backward—every two seconds! Each 
pump weighs 211% tons, is capable of delivering 2300 gallons per minute 
at pressures up to 3000 p.s.i. and can transmit up to 4000 H.P. 

Lebanon steel castings in the pumps for this extraordinary machine 
that cold rolls tubing up to 18’ O.D., were engineered and built for 
enduring service. 
® See—sTEEL WITH A THOUSAND QUALITIES—37-min., 16 mm, semi- 
technical, full-color, sound film on the making of steel castings. For 
information write: Dept. G, Lebanon Steel Foundry. 


ff. . 
LEBANON ASTiNgS 


AND STAINLESS STEEL 


356 
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24-in. platen area and a wide spac- 
ing between tie rods (front to 
back) to provide stability and to 
accommodate a wide range of 
knockout actions. Three-stage au- 
tomatically controlled closing ac- 
tion reduces closing time and speeds 
up production cycle. Mold closes 
only as fast as the material plasti- 
cizes. F. J. Stokes Machine Co., 
Philadelphia, Pa, 


Vertical-Flow Cabinet Oven: Low 
heat loss is claimed, accomplished 
by use of double gasketed doors 
with heat trap, high-low selective 
heat intensity control and absence 
of metal-to-metal contact. Insula- 
tion is 5 in. of glass fiber. High- 
pressure motor driven blower pro- 
pels heated air in a definite air flow 
pattern through the work chamber. 
Equipped with an accurate indicat- 
ing temperature control, a manual 
interlock for either rapid cooling or 
purge period operation of blower 
without heat, adjustable positive 
exhaust and intake, and belt driven 
fans. Made in two sizes with work 
space 26 x 26 x 38 in. high and 26 
x 38 x 50 in. high. Heats to tem- 
peratures of 650 or 850 F. Grieve- 
Hendry Co. Inc., Chicago, I. 


Chilling Machine: Chills ball and 
roller bearings for stabilization. 
Factory adjusted for operation at 
—120 F, unit can be operated as 
cold as —150 F. Capacity is 22 cu 
ft; thermal capacity is 4000 Btu 
per hour. Parts are loaded from 
oil quench into a basket which is 
placed in the chilling chamber. 
This chamber is filled with Freon 
11, Twin-blade agitator mounted 
in the corner of the chamber drives 
fluid down a draft tube, through a 
manifold and up through the bas- 
ket of parts. This method permits 
cooling of 170 Ib of steel an hou) 
from 80 to —120 F. Chamber is 
38 in. long, 32 in. wide and 36 in. 
deep. Outside dimensions of unit 
are 84 in. long, 61 in. wide, 50 in. 
high. Sub-Zero Products Co., Cin- 
cinnati, O. 


Surface Finishing Machine: Mod 
el 207 shouldering machine per- 
forms necking operations on 
spoons, shouldering operations on 
knife blade bolsters and similar 
operations. Full 38-in. work racks 
can be transferred from other Clair 
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The Problem: Serious friction problems were pre- 
venting the acceptance of a unit manufactured by a 
nationally known producer of aircraft equipment. 
Electrofilming, chrome plating and other excellent 
surface treatments were tested without success. The 
treatments that reduced friction appreciably failed 
to meet the corrosion specification. Those that pro- 
vided the required corrosion resistance failed to re- 
duce friction within the required limits. 


How it was solved: Following a meeting held 
with the engineers responsible for the project, 
ELECTROLIZED parts were tested. Friction was 
reduced by 50% and the 100-hour salt spray re- 
quirement was met. Repetitive tests established the 
consistency of ELECTROLIZING to the satisfac- 


THE 


SeAOMNSSING 


CORPORATION 
1505 EAST END AVENUE, CHICAGO HEIGHTS, ILLINOIS 
Plants: 
Providence 1,R.1. Cleveland10, Ohio Chicago Heights, Illinois 
148 W. River St. 1650 Collamer Rd. 1505 East End Ave. 
Los Angeles, Calif., 1406 East 15th St. 
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tion of the authority responsible for the acceptance 
of the unit. ELECTROLIZING was incorporated 
in the drawing. 


What it means to you: If you are searching for 
an answer to friction, wear, abrasion, or corrosion 
problems, ELECTROLIZING is the ideal starting 
point. 


At no cost and without sacrificing project time, 
you can quickly appraise this process in terms of 
your own needs. Our 16-page booklet will help you. 
It describes some of the difficult engineering prob- 
lems that have been solved with ELECTROLIZ- 
ING. Just return the coupon for your copy. There 
is no obligation. 


THE ELECTROLIZING CORPORATION 
1505 East End Avenue 
Chicago Heights, Illinois 


Please send me the 16-page Electrolizing booklet: 
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surface finishing machines for the 
application of a 90-degree angle 
cross buff, providing coverage on 
both sides of the pieces in many 
otherwise inaccessible radii and an- 
gles. Two 3-hp, 1800 rpm, totally 
enclosed dustproof motors provide 
buff speeds to 3600 rpm. Horizon- 
tal stroke of work racks, through 
and clear of buffs is adjustable 
from 0 to 44 in. Independent lever 
adjustment permits lowering or 
raising of either of the two buffs 
through a 1-in. range. Uniform 
floating contact between buffs and 
work at any predetermined setting 
of an automatic pressure regulator 
is provided by a roll pressure con- 
trol air cylinder which also actu- 
ates the buff arbors from open to 
closed position. Independent hand 
crank adjustments permit individ- 
ual tilting of buff arbors through 
12'4-degree arcs. Clair Mfg. Co., 
Olean, N. Y. 

Low-Pressure Press: For mold- 
ing reinforced plastics; utilizes air 
cylinder pressure for 90 per cent 
of platen or die travel. Self-con- 


tained hydraulic unit furnishes 
power for pressure stroke. Instal- 
lation requires only air line connec- 
tions and electricity for control 
units. Stroke, daylight openings 
and pressures can be furnished in 
various combinations. Davidson- 
Kennedy Co., Atlanta, Ga. 
Induction Heater: Designed for 
soft soldering and silver brazing, 
model 5000 RF heater permits very 
high no-load circulating currents in 
the work coil. It uses single turn 
or half turn work coils which can 
be touched by the operator or work 
during operation. Has air cooled 
10 kw oscillator tube, Work coil, 
located at table top height, requires 
1/3 gpm of cooling water. Rated 
capacity is full 5 kw output. Floor 
space required is 18 x 26 in. Radio 
Frequency Co., Medfield, Mass. 


Testing and Inspection 


Air Gage: Consisting of three air 
spindles and a five-column Preci- 
sionaire unit, gage permits inspec- 
tion of five dimensions on an oil 
pump body. Spindle with a Balljet 
at the top checks depth and paral- 
lelism of the inside surface of the 


“TO ne NOISELESSLY. .. es 








specify | 


Guardian 
FLEXIBLE COUPLINGS 


Guardian “Dyna-Line” flexible coup- 
lings are solving drive problems in 
a wide variety of applications. Typ- 
ical of these, with our No. 00-R from 





lids 


fat 





#3 


a. FROM OUR PRODUCT 


! 
i 
| 





[¥e3 


#0 





[bi ieit bei 


APPLICATION FILE 
Case History No. 22—00 


instrumentation to light pump and 
accessory drives, is the case history 
at the right. 


The flex-element length, duro, com- 
pound and reinforcement all function 
to provide required flexibility and 
dampening. One-piece design means 
freedom from noise, lubrication and 
friction-drag, particularly in minor mis- 
alignment. 

Our product application dept. wil! 
welcome consideration of your drive 
problem. 





Dept. IC-M, 1215 E. Second St., 
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PROBLEM-—A nationally advertised sewing ma- 
chine required coupling to transmit noiselessly 
the 60 watt 6000 rpm of a cushion-mounted 
motor. The csupling must absorb misalignment 
to 1/16”, yet provide steady power transmis 
sion without whip or backlash. 


SOLUTION—Guardian 
2.25” long with standard Flex-Elements met 
all requirements. Length specified carried no 
“special length price”. 


Dyna-Line No. 00-R 


Write for Catalog Page C102 and Drive Data Form #53. 


Guardian PRODUCTS CORP. 


COUPLING DIVISION 
Michigan City, 


Ind. ECONOMY 





Guardian 


QUALITY IS TRUE 





pump body. Depth is indicated b: 
the float position in the Precision 
aire column; parallelism by th 
float variation as the part is move: 
around the spindle. Remaining 


“two air spindles gage bore diame 


ter, radius, and concentricity of th: 
bore with the radius. Single je! 
in the large diameter of the spind): 
checks radius and is also used i: 
conjunction with a jet in the smal- 
ler diameter for checking concen 
tricity as the part is rotated. A sei 
of jets in the smaller diameter is 
used to check bore size. Sheffiel: 
Corp., Dayton, O. 


Brinell Hardness Tester: Mode! 
KDR-10X fits directly into conveyor 
system. A roller conveyor is ar- 
ranged in conjuction with the anvil 
of the tester, the anvil itself con- 
sisting of a series of hardened steel 
bars affixed to the lower portion of 
the machine’s C-frame. Between 
these bars are the conveyor rollers 
which are lowered and raised auto- 
matically during the testing cycle. 
Machine is motor driven, hydraul- 
ically operated. Dial indicates depth 
of impression and has two hands 
which show hard and soft limits. 
Steel City Testing Machines Inc., 
Detroit, Mich. 


Gear Tester: Model 1136 Sine- 
Line involute checker handles large 
spur or helical gears up to 36-in. 
pitch diameter and with a maxi- 
mum spread between centers of 26 
in.; also checks tooth spacing. Sin- 
gle master disk, combined with a 
sine bar, provides proper ratio be- 
tween master disk and base diame- 
ter of gear being checked. Involute 
profile is checked by first setting 
sine bar and indicator contact point 
in correct relation to base diameter 
of gear. Movement of sine-bar 
table transmits movement of indi- 
cator contact point tangential to 
base circle of gear. Simultaneous 
rotation of gear causes indicator 
contact to trace a true involute. 
Drive is positive through a steel 
tape. Removable bracket attached 
to indicator head holds fingers for 
checking tooth spacing. Helical 
gears can be checked in either nor- 
mal or transverse plane. Internal 
gears can be checked by replacing 
the contact point with an L-shaped 
extension supporting a_ contact 
point in reverse radial position to 
that of the usual type. Michigan 
Tool Co., Detroit, Mich. 
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DELCO 
MOTORS 


the best running mate 





=e) 
5) (4 | 
Fiat 


your product can have 








There are millions of Delco motors 
—fractionals and integrals—now 
serving reliably to operate appli- 
ances, tools, machinery and equip- 
ment of every sort. 








Such universal approval suggests 
that a Delco motor gives a good 
account of itself, performance- 
wise. Such universal approval sug- 
gests, too, that a Delco motor 
would make the best running 
mate for your product! 





















































DELCO PRODUCTS 


DIVISION OF 
ar GENERAL MOTORS CORPORATION 
? aN DAYTON 1, OHIO 


SALES OFFICES: 

Atlanta ¢ Chicago ¢ Cincinnoti 

Cleveland ¢ Dallas ¢ Detroit ¢ Hartford 
_ Philadelphia ¢ St. Lovis ¢ San Francisco 
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CAST IRON HAND WHEELS 















COUNTER SOLID 
BALANCED WEB 
Best quality. Straight and dished. Both spoke and solid web 


types. Rims polished to high lustre with or without solid or 
revolving handles. 


BALL HANDLES-THREADED 


ROUND 
PLASTIC 





MUSHROOM 
PLASTIC STEEL 


Give product that “dressed up” appearance. Made in a wide 
variety of diameters and thread sizes. Steel ball handles are 
turned from bar stock and highly polished. Finest quality 


at low prices 
MALLEABLE MACHINE 
HANDLES 








———- - 


CRANK 


i STRAIGHT 


Crank, straight and offset types in wide variety of sizes. 
Smooth finish. Low prices. 





CAST IRON HAND KNOBS 





long shank with wrench hex. Scalloped and 
Made of fine grain cast iron. Smooth 
Low prices 


Three types: 
Prong. Many sizes. 
finish. No sharp edges. 








caneee MAIL COUPON TODAY ! 
oan 

Se me FREE 48 page catalog, illustrating and de- 
~~ J = ae line of necessary and to-get components 


— 


City & State 











OF MACHINES 


William Little- 
wood, engineering 
vice president of 
American Airlines 
Inc., will serve as 
president of the So- 
ciety of Automotive 
Engineers for 1954. 
Mr. Littlewood re- 
ceived a mechanical 
engineering degree 
from Cornell Uni- 
versity in 1920, 
served as an engi- 
neer with Niles- 
Bement-Pond and In- 
gersoll Rand, then 
joined Fairchild En- 
gine & Airplane Co. 
as production manager in 1927. He was soon named 
general manager and was given responsibility for 
developing the first Ranger aircraft engine. He 
joined American Airways Inc. in 1930, was made 
chief engineer three years later, and was appointed 
to his present position soon after the firm became 
American Airlines Inc. in 1934. He has gained 
recognition for his part in the development of such 
transport planes as the Convair 240 and the Doug- 
las DC series. 

An SAE member since 1936, Mr. Littlewood was 
the first vice president of the society’s Air Trans- 
port Activity. He has served on numerous SAE 
aeronautical engineering committees and was 
awarded the Wright Brothers Medal in 1935 for 
presentation of the year’s outstanding technical pa- 
per on aeronautical engineering. 





William Littlewood 


° 


George D. Hooper has joined the Carboloy depart- 
ment of General Electric Co., Detroit, as a develop- 
ment engineer in the magnet materials and process 
development unit. He was formerly chief engi- 
neer and plant manager of National Machine & Too! 
Co. 


° 


A. M. Harrison and P. G. Lessmann have been 
named manager and assistant manager, respectively, 
of the transportation and generator engineering de- 
partment of Westinghouse Electric Corp., East Pitts- 
burgh, Pa. 

The company also recently announced two ap- 
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Wiebritir che Ancwee 


CLUTCH PROBLEMS for HIGH SPEED OPERATIONS! 


tht EE eit, issue 
































To have perfect control on high speed 
presses operating at 450 Strokes Per Min- 
ute, clutches must disengage very quickly, 
because the elapsed time is extremely 
short between the ram at the bottom and 
at the top center. This is a major require- ‘ 
ment on 45 ton V & O High Speed Presses. 
Because Wichita 18” Low Inertia Clutches 
are the answer to this and many other 
press clutch problems . . . WICHITA 
CLUTCHES WERE SELECTED. 

In addition, the extremely fast action, of 
Wichita Clutches and Brakes, is ideal 
for inching (or jogging) and single stroke 
operation. 





The Wichita Clutch on the press pictured 
here has been operated in excess of 100 
engagements per minute WITHOUT 
DEVELOPING ANY TROUBLE .. . HEAT 
INCLUDED! 


WICHITA Low Inertia, Pesitively Ventilated 
CLUTCHES Will Eliminate: 
® Heat Problems 
® Adjustment Problems 
® Lubrication Problems 
® Centrifugal Force Problems 
® Self Energization Problems 








TO GAIN MAXIMUM EFFICIENCY FROM 
OPERATION SEE YOUR NEAREST WIC 








ittshurgh, Pe. 
WICHITA DISTRIBUTORS Se & Co., (Main Office) “qa Martferd, Conn. 
Smith-Keser & Co., Philadelphia 44, Po. 
Smith-Keser & Co., New York, N.Y. 
Prank W. Yarline Co., Chicago, til. 
Rewer Rig & Equipment Co. inc.,. Lomg Beach, Calif. 
Robert R. King Co., eveland, Ohio 












Power 
Transmission 





FLEXIBLE COUPLINGS 


MODERN DESIGNers specify Lovejoy 
Flexible Couplings because they offer 
the best obtainable insurance against 
alignment troubles—dampen and ab- 
sorb starting torque, vibration and 
shock of intermittent loads . . . protect 
motor and driven machine . . . lengthen 
bearing life. Lovejoy Flexible Couplings 
are rugged in construction, provide ex- 
cellent resiliency. Bodies are carefully 
machined. Cushions are available in 
materials suited to the particular load 
conditions . . . can be changed without 
shutdown. No lubrication is needed. 


WRITE TODAY FOR FREE 
ILLUSTRATED CATALOG WITH 
HANDY SELECTOR CHARTS. —> 


Also Mfrs. of Lovejoy Universal Joints 
and Lovejoy Variable Speed Pulleys 





2 LOVEJOY FLEXIBLE COUPLING CO. 


4818 W. Lake Street 7 





Chicago, Illinois 


Men of Machines 





pointments in the new engineering and service de- 
partment of its Apparatus Div. Maynard B. Wyman 
is department manager, and H. C. Coleman is assist- 


ant manager. 
° 


Chief engineer since January 1953, Edmund L. 
Ryder was recently appointed assistant manager of 
AiResearch Aviation Service Co., Los Angeles. Frank 
R. Berry Jr., former project engineer, succeeds Mr. 
Ryder as chief engineer. 


Greer Hydraulics 
Inc., Brooklyn, N. Y.., 
has announced the 
appointment of 
Fred W. Gottschling 
as director of engi- 
neering. He will be 
in complete charge 
of the function of 
all the company’s 
engineering depart- 
ments and will be 
responsible to chief ° 
engineer and presi- 
dent Edward M. 
Greer. Mr. Gottsch- 
ling first became as- 
sociated with Greer 
Hydraulics soon af- 
ter its founding 11 years ago and has served in an 
executive position in the engineering department. 
He has also been associated with Hydreco of Cleve- 
land, Parker Aircraft and Marman Products of Los 
Angeles. 





Fred W. Gottschling 


R. M. Swetland has been appointed manager of 
the lighting and rectifier department illuminating en- 
gineering laboratory of General Electric Co. at Lynn. 


Mass. 
e 


P. S. Christaldi was recently promoted from assist- 
ant manager to manager of the Instrument Div. of 
Allen B. Du Mont Laboratories Inc. Dr. Christaldi 
has been associated with Du Mont since 1938. 


+ 


Avco Mfg. Corp., Cincinnati, has appointed former 
assistant director of engineering Donald M. Strath- 
earn to the position of director of engineering. He 
will direct the laundry engineering department at 
South Bend, Ind. 


° 


Fielden Instrument Div. of Robertshaw-Fulton 
Controls Co., Philadelphia, has appointed Frederick 
L. Maltby as technical director in charge of all re- 
search, development and design facilities. Previous- 
ly, Mr. Maltby was associated with the Bristol Co. 
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The office workers had the shakes... 


























\) 





but U.S. Sturdicell 


smoothed things out 


When fourteen machines were installed in a four-story structural 
steel frame building in New Jersey, havoc broke loose. The ma- 
chines caused so much noise and vibration that the office force 
on another floor found work unbearable. 

Someone made a wise move and called in United States Rubber 
Company engineers. The “U.S.” men proceeded to “float” the 
machines on U.S. Sturdicell rubber slabs, only one inch thick. The 
slabs were cut to the required width right on the job site with an 
ordinary knife. The result? Things not only quieted down in a hurry, 
but the machines now have extra protection against shock and 
impact loads, resulting in reduced maintenance costs. 

Make a practice of consulting “U.S.” on problems of this kind. 
We also manufacture a complete line of rubber-to-metal mount- 
ings. For complete information, call any of our 25 District Sales 
Offices, each staffed with engineers, or write address below. 














Arrows indicate location of U.S. Sturdicell 


ocyy N 99 ° . 5 
U.S.” Research perfects — slabs that cushion machine. 


“U.S.” Production builds it 
U.S. Industry depends on it 


UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION * ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose e Belting e« Expansion Joints « Rubber-to-metal Products ¢ Oil Field Specialties « Plastic Pipe and Fittings « Grinding Wheels « Packings « Tapes 
Molded and Extruded Rubber and Plastic Products « Protective Linings and Coatings « Conductive Rubber « Adhesives « Roll Coverings « Mats and Matting 
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That’s why Watson-Stillman switched to 
Ring—and switched for good! 


T-Section supported on each s 
extrude. As pressure is applied 


under the non-extrusion rings, 





or static—pick Palmetto G-T 


nan-extrusion. 


Write for our Manual MP-200, Engineering 
Standards for Palmetto Molded Packings. For 
design information on G-T Rings, see our cata- 
log in Sweet's Product Design File. 


GREENE, TWEED & CO. nor 
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Widely used Watson- 
Stillman Laboratory 
Presses, with capacities from 10 
to 100 tons, operate at a maximum pressure of 
6,050 psi. Conventional packings, because of extru- 
sion, had to be replaced in 4 to 7 days; the G- 
in the same application—as a dynamie ram seal— 
lasted from 3 to 4 months without extruding! 


T Ring, 


the G-T 


CANNOT EXTRUDE, éecawse 


As pressure is applied, conventional 
packings soon extrude into clearance 
space Y, then fail. Not so the G-T 
Ring! Because of its design consist- 
ing of a resilient sealing ring in a 


ide by 


two non-extrusion rings, it cannot 


to the 


G-T Ring, the resilient material flows 


urging 


them against the cylinder wall and 
blocking the path of extrusion. 
In pressure applications, dynamic 


the packing designed expressly for 








h Wales, Pa. 
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and the Rudolph Wurlitzer Co. and also taught at 
the University of Buffalo. 

The Fielden Instrument Div. also recently ap- 
pointed Lee E. Cuckler as manager of its engineer- 
ing department. " 

George O. Bohrer has been named chief engineer 
of Magnesium Co. of America, East Chicago, Ind., 
and C. Ridgely Kemp was appointed to the newly 
created position of vice president in charge of re- 
search and development. 


° 


New director of engineering of Mine Safety Ap- 
pliances Co., Pittsburgh, is Charles W. Punton, who 
joined the company in 1929. 


¢ 


Marshall Holt 
was recently elected 
national president of 
the Society for Ex- 
perimental Stress 
Analysis. Dr. Holt 
joined the aluminum 
research laboratories 
of the Aluminum Co. 
of America at New 
Kensington, Pa., in 
1929 and has been 
assistant chief of the 


engineering design 
division since 1951. 
He received his 





bachelor of science 
degree from the Uni- 
versity of Illinois in 
1927 and was awarded the master of science degree 
two years later. While completing his master’s de- 
gree, Dr. Holt was a graduate assistant in the Engi- 
neering Experiment Station of the University of IIli- 
nois. Work at both Carnegie Institute of Technology 
and the University of Pittsburgh led to his receiv- 
ing the Ph.D. degree from the latter school in 1947 
with a major in engineering mathemathics. 


Marshall Holt 


* 


William Few has been appointed chief engineer of 
Penn Controls Inc., Goshen, Ind. Mr. Few will be 
responsible for the company’s expanded research and 
development program. Formerly manager of the elec- 
tronic and allied products division of Clark Controller 
Co., he was also once associated with General Electric. 


¢ 


A special projects group has been organized within 
the engineering staff of Ford Motor Co., Dearborn, 
Mich., for research in advanced body design. The 
group will be headed by J. C. Widman as body en- 
gineer for special projects and will operate as a staff 
function directly under H. C. Grebe, executive body 
engineer. Replacing Mr. Widman as body engineer on 
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Specify wis new BOE surer precision 


1 HP, 3600 RPM MOTORIZED TOOL AND CUTTER GRINDER 
CLEARANCE ANGLE SWIVELLING HEAD 


















, lat Adj 
With Ans’ — —“Wstment In A Vertical Plane 








TIME AND MONEY SAVING FEATURES: 

1. Cup wheels, generally considered best for cutter grinding, can be used for 
practically all clearance angles on this new head. 

2. Cup wheels produce a cutting edge on tools that lasts longer because it is stronger. 


3. The tooth rest remains on the center line of the cutter for practically all grinding 
on centers or in the work head. 


4. Most cutters and reamers can be ground all over with one set-up, using the 
swivelling table and Pope tilting head. The usual second and third set-ups are 
no longer required. 


5. All clearance angles read directly in degrees from the scale provided on the head. 
Mistakes on clearance angles are avoided. 


6. The right clearance angle is assured on tools difficult to grind, such as slab mills, 
taper reamers, angular cutters and form tools. 


7. 3600 R.P.M. — one wheel speed — safe for all wheels generally used on cutter 
grinders. Heat checking of cutters is virtually eliminated. 


8. The operating ease and convenience of this new Pope Head with the angular 
adjustment in the vertical plane saves you time and money on every tool you 
grind, 


ASK FOR COMPLETE SPECIFICATIONS 


Sheetly p [} p E POPE MACHINERY CORPORATION 


PRECISION SPINDLES 
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UNITED 
CLUTCH HEAD 


=> 





SCREWS 










Driving parallel to the axis of the 
thread against a straight walled re- 
cess, is Clutch Head® screws’ claim 
to superiority over tapered recessed 
head screws. 

—less end pressure 







gt 


Ae 
Sd 


—less ride-out 
—reduced screw driver cost 
—plus the use of a common 
screw driver 
are the reasons more and more Com- 
panies are using Clutch Head screws. 


Write for engineering booklet. 


® Reg. U. S. Pat. Off. 


UNITED SCREW and BOLT CORP. 
CHICAGO 8, ILL « CLEVELAND 2, OHIO 
NEW YORK 7. N. Y. 
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the engineering staff is William Bobek. P. R. Munn 
Jr. succeeds Mr. Bobek as chief body draftsman. 


* 





Clyde F. Curtis has joined the Lamb Electric Co. 
as assistant to the president. He was recently asso- 
ciated with Robert Heller and Associates Inc., con- 
cerned particularly with fractional-horsepower motors. 


e 


Radio Condenser Co., Camden, N. J., has appointed 
Joseph S. Robb as director of engineering in charg« 
of all engineering functions. Melvin V. Weiss has 
been named chief engineer of special apparatus and 
television, and Jack Teaf has been appointed chief en- 
gineer of the auto tuner division. 


° 


Martial A. Honnell has been elected a vice presi- 
dent and chief engineer of Measurements Corp., Boon- 
ton, N. J. He was formerly professor of electrical 
engineering in charge of communications and elec- 
tronics at Georgia Institute of Technology. 


. 


The Electric Products Co., Cleveland, has appointed 
N. F. Diederich manager of engineering. Mr. Die- 
derich was associated with the Clark Controller Co. 
for 17 years, serving most recently as manager of 
engineering standards. 


° 


Charles G. Sage has been named president of Arde 
Associates, Newark, N. J., engineering firm specializ- 
ing in the design and development of rocket pro- 
pelled aircraft and heat transfer apparatus. Dr. 
Sage has been engaged in rocket research since 1941. 


° 


The Navy has presented its highest civilian award, 
the Distinguished Public Service Award, to three re- 
search scientists of Hercules Powder Co., Wilmington, 
Del. Dr. Lyman G. Bonner, technical director of the 
rocket development department at Allegany; Dr. 
Ralph F. Preckel, a research group supervisor; and 
Richard Winer, chief of the rocket development de- 
partment, received the award for “exceptional con- 
tributions to the United States Navy.” 


¢ 


Harvey V. Eastling has been appointed general 
manager of the Pacific Div. of Link-Belt Co., with 
headquarters in San Francisco. He joined the com- 
pany in 1925 as chief draftsman at the San Francisco 
plant and served for a time as chief engineer of the 
Pacific Div. 


« 


William Miller Instruments Inc., Pasadena, Calif., 
has appointed George W. Downs to the position of vice 
president and chief engineer; Raymond C. Olesen, 
senior development engineer; John F. Kalbach, devel- 
opment engineer; and Paul A. Dennis, research en- 
gineer. 
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The manufacturing 











of precision gear teeth 
at the rate of two miles per day 
calls for high speed equipment 
AMGEARS HAS IT... PLUS 
High speed gear shaving 
Multiple spindle turning 

Multiple spindle honing 
High speed gear cutting 

High speed tooth chamfering 

Multiple spindle 






boring machines 





a Pin point production control 


Complete quality 








control 





TWO MILES OF GEAR TEETH 
EVERY DAY 









ACCURATELY 


MADE 
gears, . 
aa ‘ a ’ ar f 






with a customer list that 


i 's W 
ee wee —— — CHICAGO 6633 WEST 65TH STREET, CHICAGO 38 
ws Geneigen tSustry : DETROIT 7450 MELVILLE, DETROIT 17 
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TO IMPROVE YOUR PRODUCT? 






to aircraft instruments 


¥ 
[arpenter FREE-CUT INVAR ‘'36”’ 
is Improving Product Performance 


and Reducing Fabricating Costs 






How can its unique 
properties pay off in 
your own product picture ? 






























The plunger of the syringe shown above is made 
from Carpenter Free-Cut Invar ‘‘36”’ to assure hold- 
ing to constant dimensions from room temperatures 
to sterilizing temperatures. The fitting used for the 
aircraft instrument was originally made from regular 
invar. A change to Carpenter Free-Cut Invar “36” 
still gives the same expansion properties, plus this 
bonus: elimination of extra operations and bench 
work in machining . . . output increased 500%! 


On a wide range of applications, invar's low coeffi- 
cient of expansion—ONLY ABOUT 1/10 THAT OF 
CARBON STEEL UP TO 400°F—has opened the way 
to improved product performance. And because 
Carpenter Free-Cut Invar “36” is free-machining, 
you get the advantage of being able to mass pro- 
duce invar parts faster, more economically, and 
with vastly improved finishes. 


For more information on Carpenter Free- 
Cut Invar “36”, as well as other Carpenter 
Low Expansion Alloys, write for this free 
booklet now. 





THE CARPENTER STEEL COMPANY 


120 W. Bern Street, Reading, Pa. 
Export Department: The Carpenter Steel Co., Port Washington, N.Y. "“CARSTEELCO” 


[arpenter 


offer you new opportunities to design better products. 








| 
| 
| 
| 


THE ENGINEER‘’S 


Library 





Recent Books 


Instrument Engineering. By C. 8S. Draper, W. McKay, 
and 8. Lees, Massachusetts Institute of Technology; Vol- 
ume I—285 pages, Volume II—855 pages, 8% by 11 inches, 
clothbound; published by McGraw-Hill Book Co. Inc., 
New York; available from MACHINE DESIGN, Volume I— 
$7.00, Volume II—$15.00 postpaid. 


In Volume I fundamental principles and methods 
are covered for various instrument engineering situ- 
ations. A system of measurement and control con- 
cepts, notations, diagrams and mathematical forms 
are developed for describing the performance of 
physical devices and variations in physical quanti- 
ties. 

Methods for associating mathematical solutions 
with common forms make up the contents of Vol- 
ume II. This comprehensive source of information 
on effective methods and techniques for solving in- 
tegro-differential equations that commonly appear 
in descriptions of the behavior of physical systems 
with “lumped coefficients”. Typical results are de- 
veloped with enough detail to save much routine 
effort. At the same time attention is called to the 
place of each example in the general pattern of 
procedures for finding solutions of typical equations. 


Handbook of Probability and Statistics with Tables. By 
R. 8. Burington and D. C. May; 340 pages, 5% by 7% 
inches, clothbound; published by and available from Hand- 
book Publishers Inc., Sandusky, O., $4.50 per copy. 


Theory, working rules and tabular material useful 
in practical problems in probability and statistics 
make up the contents of this reference book. Com- 
posed of two major sections, the first summarizes 
the more important formulas and definitions of ele- 
mentary statistics and probability theory. The other 
section consists of more than 60 pages of tables 
of distributions and other quantities of frequent use 
in statistical work. 


Engineering Electronics. By G. E. Happell and W. M. 
Hesselberth, associate professors of electrical engineer- 
ing, Purdue University; 518 pages, 6 by 9 inches, cloth- 
bound; published by McGraw-Hill Book Co. Inc., New 
York; available from MACHINE DESIGN, $7.50 postpaid. 


This book covers the fundamentals of electronics 
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GRAMIEAX. sintered metal parts 


e save material, machining time and money 
e cost less in production quantities 

e can he oil impregnated for self lubrication 
| e improve product performance 

















_ clutch — 
"7 3'%e¢ 6¢ nea gear 
25'2¢ 












@-: _— 


iron idler roller 
36¢ 
% a re cam 


iron 


spacer block 4',¢ 
S¢ | 













iron rod 
guide T42¢ 


“ 


bronze 
contact 


shoe 7 Yat ‘ 





100TH 
YEAR... 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION + SAGINAW, MICHIGAN 
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UE TEMPERATURE CONTROLS 
... HELP ISOLETTE® INCUBATORS | 


SAVE 
TINY | 
LIVES 









TYPE F42 — 


UE controls are used in many notable applications — 
but none serves a more vital function than the Type F42 
Thermostat now being used in Isolette Infant Incubators. 

Isolette incubators feature extremely uniform air con- 
ditioning with or without added oxygen. With a basic 
sensitivity of -+-1°F within the operating range of 75— 
100°F, the F42 enables these units to maintain a maximum 
temperature difference across the mattress of +2°F sur- 
passing Children’s Bureau Specifications. The Type F42 
achieves this control by switching on or off a 250 watt 
heating element located in a passage of the air circulation 
system. 

United Electric manufactures a wide line of standard 
controls. They are being used for controlling aircraft fuel 
purging systems, paper mill machinery, diesel engines, 
milk pasteurizers and room air conditioners. And these 
are but a few of the hundreds of different industrial and 
domestic applications where UE controls are on the job. 

Special controls can either be adapted from standard 
models, or they can be custom-built by United engineers 
working in cooperation with your own product devel- 
opment engineers. 

For additional information on the Type F42 — or the 
complete line of United Electric controls and their 
countless applications — write: 


@ Registered trademark. Air-Shields, Inc. 


Standard and special thermostats and pressure switches 


a jaa UNITED ELECTRIC CONTROLS CO. 
- 92 School Street, Watertown, Mass. 








The Engineer's Library 





from both theoretical and practical standpoints. In- 
tended to be a textbook for use in a beginning course 
in electronics for engineering students, the book as- 
sumes a knowledge of physics, calculus, and de cir- 
cuits. A brief study of the physics of vacuum tubes 
is made in the first four chapters followed by a 
description of circuits and actions of some common 
electronic devices in Chapter 5. Concepts useful in 
vacuum tube circuit analysis comprise Chapter 6. 
The remaining ten chapters embrace various aspects 
of electronics such as amplifiers, oscillators, recti- 
fiers, photoelectric cells, and semiconductor theory. 


« 


Engineering Formulas & Tables. 350 pages, multiple 
ring binder with twelve 3% by 6%-inch paperbound sec- 
tions; available from Lefax Publishers, 9th & Sansom 
St., Philadelphia 7, Pa., $2.75. 


Basic formulas, design data, and tables useful in 
engineering are included in this pocket-size data 
book. The twelve sections are tabbed: mathematics; 
measures; materials; gages, screws, etc.; mechanics; 
electricity and magnetism; hydraulics; structural 
data, reinforced concrete; pipe and fittings; steam 
tables; and mathematical tables. 


New Standards 


Knurling. ASA B5.30-1953; 15 pages, 8% by 11 inches, 
paperbound; available from American Society of Me- 
chanical Engineers, 29 W. 39th St., New York 18, N. Y., 
$1.00 per copy. 


This standard covers knurling tools with stand- 
ardized diametral pitches and includes dimensional 
relations with stock in the production of straight, 
diagonal or diamond knurling applied to cylindrical 
surfaces. Material covers knurling having teeth of 
uniform pitch parallel to cylinder axis or at a helix 
angle not exceeding an angle of 45 degrees with axis 
of work. 


Government Publications 


Frictional Behavior of Polyethylene, Polytetrafluoro- 
ethylene, and Halogenated Derivatives. By R. C. Bowers, 
W. C. Clinton and W. A. Zisman, Chemistry Div., Naval 
Research Laboratory; 23 pages, 8 x 10% inches, paper- 
bound; available from U. 8. Dept. of Commerce, Busi- 
ness and Defense Services Administration, Office of Tech- 
nical Services, Washington 25, D. C., 75 cents per copy. 


An evaluation of frictional losses in high polymers 
is made in this research report. Friction and wear 
studies of TFE, polyethylene, and polyvinyl chloride 
are confirmed along with data on other plastics. Some 
new generalizations are given concerning relations of 
chemical constitution to friction and new data on 
lubricating properties of thin plastic films. 
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FREE —Write for your personal copy of our Handbook on “O” Rings. 
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CORPORATION 


Box 43 1 P Dayton 1, Ohio ® Canadian Plant at: St. Thérése de Blainville, Québec 
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urebon 


SOLVES MANY PROBLEMS 


caused by sliding or rotating 
parts which are DIFFICULT OR 
IMPOSSIBLE TO LUBRICATE 


A constantly increasing stream of problems are fac- 
ing engineers and designers today involving sliding or 
rotating parts where lubrication is difficult or impos- 
sible. For such applications, Purebon, the mechanica} 
carbon, is often the ideal answer. Typical applications 
are seal rings, bearings, pistons, piston rings, pump 
vanes, valve seats, meter discs, and a host of similar 
items. Purebon comes in a wide variety of grades. It is 
strong, tough, readily machinable and in many cases 
can be molded directly to size. 


Bulletin No. 52 tells the complete story of Purebon. 
Write for your copy today. 


PURE CARBON CO., INC. 


446 HALL AVE. ST. MARYS, PA. 
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NOTEWORTHY 


On E-WAY FLOW CONTROL for hydraulic systems 
is provided by a novel check valve design employing 
a one-piece molded rubber construction. Described in 
patent 2,644,663, the valve is designed for insertion 
into a fluid line and consists of a rubber disk with 
two molded rectangular flaps or lips which control 
flow through a central opening in the disk. Valve op- 





o. 


¢ - 

















eration is automatic, the flaps opening when flow is in 
one direction and closing when flow is stopped or re- 
versed. Fluid pressure acts to lock the flaps securely 
in the closed position, assuring a positive seal against 
back flow. Production is facilitated by this simplified 
design which has been assigned to Roth Rubber Co. 
by inventor Karl A. Klingler. 


Hex ENERGY ABSORPTION under spring loads 
is attained with an unusual design of volute springs 
detailed in patent 2,649,298. Increased working ca- 
pacities, as well as improved damping characteristics, 
are obtained by employing coils under frictional con- 
tact and wound at a “negative” helix angle. Results 
of comparative tests indicate that for small deflec- 
tions energy capacities with the new design may run 
as much as four times greater than for conventional 
types. Two types of constructions for application as 
either a snubber or a nonharmonic load spring are 
covered in the patent which has been assigned to 
Holland Co. by Cal W. Wulff and Frank G. Newman. 


Mecuanicar FRICTION CONTROL facilitates 
engagement and release in a clutch design detailed 
in patent 2,641,345. Assigned to Twin Disc Clutch 
Co., the design employs a novel lever system to con- 
trol the engagement of two sliding clutch plates, 
mounted to the driven shaft, with a friction disk 
which rotates between the plates and is connected 
to the power source. Key elements in the clutch op- 
erating mechanism are a number of hook shaped 
levers which are mounted in slots with the hook 
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tests prove 
NORGREN MICRO-FOG 


delivers lubricating fog after 
traveling thru 130 ft. of hose 



















— : 


One of the many important advantages of Norgren Micro-Fog is its ability 
to travel longer distances...a feature which assures absolutely uniform 
distribution of lubricant through as many as 40 outlets. This reduces lubrica- 
tion costs and permits greater flexibility in product design and plant layout. 


EXCLUSIVE FEATURES OF WRITE FOR NEW CATALOG 
NORGREN MICRO-FOG No. 600 
LUBRICATORS FOR SMALL 
AIR-OPERATED DEVICES 

Micro-Fog Lubro-Control 
VISIBLE OIL FEED Unit for bearings, nj net 
CONSTANT OIL LEVEL ee 
Rate of feed is not affected by oil 
supply. 


Vitalizer Unit for tools, 
cylinders, etc. 





Micro-Fog Lubro-Control 
Unit for tools and 
cylinders requiring 





'-) regulated air O 
OIL FEED CONTROLLED BY AIR pressure. we 
Gives accurate control and uniform Micro-Fog Lubricator, 7 | 


rate of feed. tank type, 1% gal. cap. 








PIONEER AND LEADER IN OIL FOG ., co. 
LUBRICATION FOR 26 YEARS 26th ts. Cask: ance ie 





VALVES — FILTERS —- REGULATORS —LUBRICATORS —HOSE ASSEMBLIES 
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